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SUBADULT  FEMALE  EXPERIENCE  DOES  NOT  INFLUENCE 
SPECIES  RECOGNITION  IN  THE  WOLF  SPIDER 
SCHIZOCOSA  UETZI  STRATTON  1997 


Eileen  A.  Hebets:  School  of  Biological  Sciences,  University  of  Nebraska,  Lincoln, 
Nebraska  68588,  USA.  E-mail:  ehebets2@uEl.edu 

ABSTRACT.  In  many  vertebrate  systems,  early  experience  has  been  linked  to  the  learning  of  species- 
specific  traits  that  are  subsequently  assessed  during  mate  choice,  thus  ensuring  conspecific  matings.  In 
invertebrate  systems,  however,  early  experience  was  not  thought  to  play  a role  in  mate  choice  until  a 
recent  study  using  Schizocosa  uetzi  Stratton  1997  wolf  spiders  demonstrated  that  females  mate  more 
readily  with  males  of  a familiar  versus  unfamiliar  phenotype.  The  function  of  early  mate  choice  learning 
in  this  system  is  not  yet  known,  but  a role  in  learning  species-specific  traits  seems  unlikely.  In  northwestern 
Mississippi,  S.  uetzi  is  found  sympatrically  with  S.  stridulans  Stratton  1991,  which  matures  slightly  earlier 
in  the  season.  If  S.  uetzi  early  mate  choice  learning  functions  in  learning  species-specific  traits  used  in 
mate  choice,  as  is  often  the  case  in  vertebrate  systems,  then  subadult  female  exposure  to  heterospecifics 
{S.  stridulans)  could  result  in  heterospecific  matings.  Here,  I exposed  subadult  S.  uetzi  females  to  courtship 
advances  from  mature  males  of  either  S.  uetzi  (conspecifics)  or  S.  stridulans  (heterospecifics)  in  order  to 
test  a species-specific  mate  choice  learning  function.  Previously  exposed  females  were  paired  with  a mature 
male  of  the  same,  or  the  opposite,  species  as  their  exposure  male.  As  expected,  the  results  do  not  support 
a species-specific  mate  choice  learning  function.  Previously  exposed  females  mated  significantly  more 
with  conspecific  males  regardless  of  their  exposure  treatment,  as  did  unexposed  females.  The  highest  pre- 
mating  sexual  cannibalism  rates  occurred  in  heterospecific  mate  choice  trials  regardless  of  the  exposure 
treatment,  and  exposed  females  were  more  likely  to  cannibalize  males  than  unexposed  females.  While 
previous  results  demonstrate  that  subadult  experience  influences  conspecific  mate  choice,  a species  rec- 
ognition template  seems  to  exist  that  is  independent  of  the  influence  of  early  experience.  The  potential 
influence  of  multimodal  signal  interactions  on  conspecific  mate  choice  learning  is  discussed. 

Keywords:  Experience,  Araneae,  Lycosidae,  species  recognition,  mate  choice,  cannibalism 


Conspecific  mating  preferences  have  tradi- 
tionally been  thought  to  be  under  genetic  con- 
trol (sensu  Fisher  1958).  However,  consider- 
able evidence  has  been  building,  suggesting 
the  importance  of  environmentally  and  so- 
cially influenced  mating  preferences  (for  re- 
views see  Dugatkin  1996a;  Brooks  1998;  Ir- 
win & Price  1999;  Owens  et  al.  1999; 

■ Freeberg  2000;  White  2004).  For  example, 
predation  risk  has  been  shown  to  alter  female 
guppy  preferences  for  male  traits  (Gong  & 
Gibson  1996).  Female  satin  bower  birds  of 
different  ages  utilize  different  criteria  in 
choosing  males  (Coleman  et  al.  2004).  Female 
guppies  and  Japanese  quail  alter  their  mate 
choice  decisions  based  on  the  mate  choice  of 
other  females  (Dugatkin  1992a,  1992b,  1996b; 
Galef  & White  2000;  White  & Galef  2000; 
White  2004).  Sexual  imprinting  has  even  been 
suggested  to  be  the  rule  rather  than  the  excep- 
tion for  the  origin  of  mating  preferences  in 
birds  (ten  Cate  1993), 


While  virtually  all  of  the  examples  involv- 
ing the  influence  of  early  experience  on  sub- 
sequent mate  choice  have  traditionally  in- 
volved vertebrates,  a recent  study  provides 
one  of  the  first  examples  of  socially  influenced 
mating  preferences  in  an  invertebrate.  After 
exposure  to  mature  males  as  subadults,  adult 
female  wolf  spiders  {Schizocosa  uetzi  Stratton 
1997)  were  shown  to  mate  significantly  more 
with  males  of  a familiar  versus  unfamiliar 
phenotype  (Hebets  2003).  Furthermore,  as 
adults,  these  exposed  females  were  more  like- 
ly to  cannibalize  males  of  an  unfamiliar  phe- 
notype (Hebets  2003).  Due  to  the  potential  for 
sexual  cannibalism  in  this  system,  the  selec- 
tion pressure  placed  on  mating  behavior  is  ex- 
tremely high.  As  such,  social  interactions  that 
influence  the  origin  or  maintenance  of  female 
mating  preferences  could  potentially  play  an 
important  role  in  the  subsequent  evolution  of 
male  secondary  sexual  traits. 
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The  finding  that  the  adult  mate  choice  of  S. 
uetzi  females  is  dependent  on  subadult  female 
experience  is  not  only  important  because  it  ex- 
pands the  probable  importance  of  socially  in- 
fluenced mate  choice  to  include  eon-verte- 
brate groups,  but  it  also  represents  a life  stage 
(subadult  females)  during  which  mate  choice 
learning  has  not  been  frequently  explored. 
Most  studies  of  mate  choice  learning  focus  on 
either  a period  very  early  in  life  or  on  expe- 
riences females  have  as  adults.  Sexual  im- 
printing, for  example,  is  typically  restricted  to 
a critical  period  early  in  life  and  is  frequently 
argued  to  be  a means  by  which  young  birds 
learn  species-specific  characteristics  (Bateson 
1966;  Immelmann  1975;  Irwin  & Price  1999). 
In  contrast,  mate  choice  copying,  or  imitation, 
involves  already  mature  females  copying  the 
mate  choice  of  other  mature  females  and  is 
often  thought  of  as  a means  of  avoiding  costs 
associated  with  mate  choice  (i.e.,  search  time 
and  costs  of  assessing  mates)  (see  review 
White  2004).  If  sexual  imprinting  functions  to 
insure  conspecific  adult  mate  choice,  it  fol- 
lows that  the  influences  are  limited  to  a critical 
period  early  in  life  in  taxa  with  parental  care; 
both  factors  that  increase  the  likelihood  that 
an  individual  will  imprint  on  its  parents.  In 
the  case  of  mate  choice  copying,  as  an  adult 
that  is  putatively  ready  to  mate,  imitating  the 
choices  of  others  is  also  logical  as  it  could 
potentially  cut  down  on  costs  and  time  asso- 
ciated with  choosing  a mate  independently. 
However,  in  the  case  of  the  wolf  spider  S.  uet- 
zi, exposure  experiments  demonstrated  an  ef- 
fect of  subadult  experience  on  adult  mate 
choice.  This  experience  was  gained  during  a 
female's  penultimate  life  stage.  Due  to  the 
short  lifespan  of  these  spiders  (~1  yr)  and  the 
lack  of  parental  care,  it  is  impossible  for  sub- 
adult females  in  the  field  to  gain  experience 
with  parental  phenotypes.  Furthermore,  an  ef- 
fect of  experience  was  demonstrated  before 
females  were  mature,  hence,  prior  to  their 
ability  to  mate,  thus  ruling  out  mate  choice 
copying.  The  question  then  arises  regarding 
the  potential  influence  and/or  function  of  sub- 
adult mate  choice  learning  on  subsequent 
adult  mate  choice  in  natural  populations  of  the 
wolf  spider  5.  uetzi. 

While  innate  recognition  of  species  specific 
language  and  song  has  certainly  been  dem- 
onstrated, early  experience  with  siblings  or 
parents  in  many  species  is  crucial  for  learning 


species-specific  characteristics  (Lalaed  1994; 
Irwin  & Price  1999;  tee  Cate  & Vos  1999). 
In  several  studies  involving  cross-fostering 
experiments  with  birds  as  well  as  mammals, 
sexual  imprinting  has  been  shown  to  lead  to 
heterospecific  mate  choice  (Kendrick  et  al. 
1998;  Penn  & Potts  1998;  Slagsvold  et  al. 
2002).  Examples  involving  early  learning  of 
species-specific  characteristics  teed  to  involve 
species  with  parental  care.  Based  on  the  lack 
of  parental  care  in  wolf  spiders  as  well  as  the 
high  degree  of  sympatry  among  Schizocosa 
species  in  the  southeast  (personal  observa- 
tion), it  seems  unlikely  that  subadult  female 
mate  choice  learning  in  S.  uetzi  functions  to 
insure  specific-specific  adult  mate  choice. 
Since  species  recognition  requires  that  only 
one  signal  variant  be  recognized  by  all  mem- 
bers of  one  species,  species  recognition  mech- 
anisms are  often  hard-wired  (Bradbury  & 
Vehrencamp  1998).  Previous  studies  explor- 
ing other  wolf  spider  species,  including  mem- 
bers of  the  genus  Schizocosa,  demonstrate  a 
lack  of  hybridization  between  closely  related 
species  (Stratton  & Uetz  1981,  1986;  Stratton 
1983;  Costa  & Francescoli  1991).  However, 
forced  copulations  between  closely  related 
species  produced  viable  offspring,  suggesting 
a low  cost  for  heterospecific  matings  (Stratton 
& Uetz  1981).  Regardless,  prior  heterospecific 
mate  choice  studies  of  spiders  involved  naive, 
inexperienced  females.  The  potential  for  sub- 
adult female  experience  to  influence  species- 
specific  mate  choice  recognition  has  not  yet 
been  examined  in  spiders  and  before  other  hy- 
potheses regarding  the  function  of  subadult  fe- 
male mate  choice  learning  in  S.  uetzi  can  be 
explored,  one  must  rule  out  the  possibility  of 
species-specific  mate  choice  learning. 

Schizocosa  uetzi  overlaps,  at  least  partially 
in  time  and  space,  with  several  other  species 
of  Schizocosa,  most  notably  S.  stridulans 
Stratton  1991  (pers.  obs.)  with  which  is  it 
closely  related  (Stratton  1991,  1997,  2005; 
Vink  & Hebets  unpublished  data).  Laboratory 
studies  using  S.  uetzi  and  S.  stridulans  indi- 
viduals suggest  that  females  of  each  species 
will  occasionally  display  receptively  to  het- 
erospecific males  under  conditions  where  the 
background  levels  of  noise  in  both  the  visual 
and  seismic  signaling  environments  are  ma- 
nipulated (Hebets  unpublished  data).  Further- 
more, the  male  courtship  behavior  and  mor- 
phology of  S.  uetzi  and  S.  stridulans  is  very 
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Figure  1. — Maturation  dates  (three  seasons)  for  S.  stridulans  and  S.  uetzi  (2001-2003).  Prior  to  the  19th 
of  May,  137  S.  stridulans  and  6 S.  uetzi  were  colleted  from  the  field  already  mature,  indicating  the  slightly 
earlier  maturation  time  of  S.  stridulans.  All  other  data  represent  the  dates  of  maturation  in  the  laboratory. 
In  all  years,  many  already  mature  individuals  were  observed  but  not  collected  and,  thus,  this  graph  is  a 
conservative  estimate  of  species  overlap. 


similar  and,  without  examination  under  a mi- 
croscope, it  is  impossible  to  tell  females  of  the 

two  species  apart.  If  subadult  female  mate 
choice  learning  functions  to  insure  subsequent 
conspecific  matings  in  S.  uetzi,  then  the  prev- 
alence of  heterospecific  males  {S.  stridulans) 
in  the  system  could  result  in  adult  mate  choice 
“mistakes,”  or  misidentifications. 

Here  I explore  the  possibility  that  early  ex- 
perience provides  an  opportunity  for  subadult 
females  to  learn  species-specific  characteris- 
tics by  examining  the  potential  influence  of 
subadult  experience  on  heterospecific  mate 
choice  in  the  wolf  spider  S.  uetzi.  To  test  the 
hypothesis  that  early  experience  functions  in 
species-specific  mate  choice  learning,  I ex- 
posed subadult  S.  uetzi  females  to  either  con- 
specific  or  heterospecific  mature  males.  On 
their  maturation,  I then  paired  these  previous- 
ly exposed  females  with  a mature  male  of  ei- 
ther the  same  or  the  opposite  exposure  treat- 
ment for  mate  choice  trials.  As  a control,  a 
group  of  unexposed  females  were  paired  with 
conspecific  or  heterospecific  mature  males 
upon  maturation. 

METHODS 

Species. — Schizocosa  uetzi  and  S.  stridu- 
lans are  sister  species  (Vink  & Hebets  unpub- 


lished data)  found  sympatrically  in  the  decid- 
uous forests  of  northwestern  Mississippi, 
USA.  They  are  similar  in  size  and  are  often 
difficult  to  distinguish.  A combination  of  3 yr 
worth  of  collection  data  (2001-2003)  reveals 
that  while  the  peak  maturation  time  for  S.  stri- 
dulans is  in  late  May  as  compared  to  late  June 
for  S.  uetzi,  there  is  still  significant  overlap  in 
maturation  times  and  mature  individuals  of 
both  species  can  be  present  simultaneously  in 
the  field  (Fig.  1).  Due  to  their  morphological 
similarities  as  well  as  their  potential  overlap 
in  both  space  and  time,  S.  stridulans  males 
were  used  as  the  heterospecific  species  in  this 
experiment.  Subadult  S.  uetzi  and  S.  stridulans 
of  both  sexes  were  collected  from  sites  near 
Oxford,  Mississippi,  USA  in  May  2003  and 
brought  back  to  the  laboratory  where  they 
were  housed  individually  in  6 X 6 X 8 cm 
AM  AC  plastic  products  boxes.  Individuals 
were  fed  2-3  crickets  once  a week,  were  pro- 
vided with  a constant  source  of  water,  and 
were  kept  on  a 12L:12D  cycle.  All  cages  had 
opaque  sides  to  insure  visual  isolation.  Spiders 
were  checked  at  least  every  other  day  for 
molts  and  the  maturation  date  for  all  individ- 
uals was  recorded.  On  completion  of  all  ex- 
periments, I examined  preserved  females  un- 
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der  a dissecting  scope  to  insure  species 

identity.  I used  —15  known  S,  stridulans  fe- 
males and  —15  known  S.  uetzi  females  from 
prior  laboratory  matings  (Hebets  2002)  in  or- 
der to  establish  the  within-species  variation  in 
epigynal  characters.  Using  known  individuals 
of  each  species  as  a comparison,  I determined 
the  species  identity  of  every  female  used  in 
this  experiment. 

Exposure  trials. — Subadult  S.  uetzi  fe- 
males were  randomly  assigned  to  either  a con- 
specihc  {S.  uetzi)  or  heterospecihc  {S.  stridu- 
lans) male  treatment.  During  their  penultimate 
stage,  subadult  females  were  placed  in  an  are- 
na with  a mature  male  of  their  assigned  treat- 
ment for  30  min  every  other  day  until  their 
hnal  maturation  molts.  Females  were  never 
exposed  to  the  same  male  twice.  All  experi- 
mental arenas  were  8.73  X 8.73  X 11.27  cm 
Amac  Plastic  Product  clear  boxes  and  had  a 
single  piece  of  hlter  paper  lining  the  bottom. 
The  night  prior  to  both  exposure  trials  and 
mate  choice  trials,  a mature  S.  uetzi  female 
was  placed  on  the  hlter  paper  and  left  over- 
night. Mature  females  deposit  silk  along  with 
an  associated  pheromone  that  will  elicit  court- 
ship behavior  in  mature  males  even  in  the  ab- 
sence of  a female.  Once  courtship  is  elicited, 
males  will  direct  their  courtship  towards  any 
spider  present,  providing  the  subadult  females 
with  experience  with  either  conspecihc  or  het- 
erospecihc courting  adult  males.  Only  two  S. 
stridulans  males  were  used  twice  during  the 
exposure  trials,  but  not  with  the  same  female, 
and  all  other  males  were  used  only  once  {S. 
stridulans,  n = 29;  S.  uetzi,  n = 33). 

Mate  choice  trials. — Once  the  exposed  fe- 
males molted  to  maturity,  they  remained  iso- 
lated in  their  individual  cages  until  the  mate 
choice  trials.  Mate  choice  trials  of  exposed  fe- 
males were  conducted  11-20  d (—  days)  after 
their  hnal  maturation  molts  since  mature  fe- 
males are  not  receptive  immediately  after  mat- 
uration. In  adult  mate  choice  trials,  females 
were  randomly  assigned  either  to  males  from 
the  same  treatment  type  as  their  exposure  tri- 
als, or  the  opposite  treatment  type.  Each  fe- 
male was  paired  with  only  one  test  male,  re- 
sulting in  four  treatments:  heterospecihc 
exposure/heterospecihc  mate  choice;  hetero- 
specihc exposure/conspecihc  mate  choice; 
conspecihc  exposure/heterospecihc  mate 
choice;  and  conspecihc  exposure/conspecihc 
mate  choice.  Females  were  placed  in  the  same 


arenas  as  were  used  for  the  exposure  trials  and 
after  2 min  of  acclimation  time,  a male  was 
introduced.  All  arenas  were  swabbed  with  al- 
cohol in  between  trials.  Mate  choice  trials 
lasted  30  min  and  trials  were  scored  for  the 
presence/absence  of  copulation,  the  latency  to 
copulation  (duration  of  time  from  beginning 
of  trial  until  the  male  mount),  and  the  pres- 
ence/absence of  sexual  cannibalism.  A total  of 
16  unexposed  S.  stridulans  males  were  used, 
with  two  individuals  used  twice,  and  a total 
of  1 8 unexposed  S.  uetzi  males  were  used  only 
once  each.  Males  were  randomly  assigned  to 
trials. 

Unexposed  females.^ — The  mate  choice  of 
unexposed  females  was  also  assessed  in  this 
study.  Thirty-six  subadult  S.  uetzi  females 
were  collected  from  the  held  and  were  placed 
in  individual  cages  where  they  remained  iso- 
lated until  at  least  lid  after  their  hnal  mat- 
uration molts.  These  unexposed  females  were 
randomly  assigned  either  a heterospecihc  or 
conspecihc  male  treatment  and  were  subjected 
to  mate  choice  trials  in  the  same  manner  as 
were  the  exposed  females.  Each  unexposed  fe- 
male was  only  used  once  with  one  male. 
Voucher  specimens  are  deposited  in  the  Uni- 
versity of  Nebraska  State  Museum,  Lincoln, 
Nebraska,  USA. 

RESULTS 

Sixty-four  subadult  S.  uetzi  females  gained 
experience  with  either  heterospecihc  or  con- 
specihc mature  males.  Mating  frequency  was 
dependent  on  the  treatment  {X^  ~ 23.46,  P < 
0.001,  df  = 3,  Fig.  2).  Exposed  females  mated 
signihcantly  more  with  conspecihc  males  ver- 
sus heterospecihc  males  (X  — 10.85,  P = 
0.001,  df  — 1,  Fig.  2),  but  the  type  of  male  a 
female  was  exposed  to  did  not  inhuence  mat- 
ing frequency  QP  ~ 2.23,  df  = 1,  ns).  This 
analysis  includes  all  females. 

While  the  courtship  behavior  of  S.  uetzi  and 
S.  stridulans  males  differ,  their  courtship  ef- 
fort was  similar  {S.  stridulans  84%  courted,  S. 
uetzi  91%  courted;  X — 0.73,  ns).  When  I 
only  analyzed  the  females  for  which  males 
were  known  to  engage  in  courtship  during  the 
exposure  trials,  the  results  were  similar  to 
analyses  including  all  females  {X  — 21.93,  P 
< 0.0001,  df  = 3;  S.  stridulans/ S.  stridulans 
n = 16,  0%  mated;  5*.  stridulans/ S.  uetzi  n 
— 17,  53%  mated;  S.  uetzi/ S.  stridulans  n = 
13,  23%  mated;  S.  uetzi/ S.  uetzi  n = 16,  63% 
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Figure  2, — Responses  of  female  S.  uetzi  as  measured  by  proportion  of  pairs  copulating  or  proportion 

of  pairs  ending  in  cannibalism.  Female  S.  uetzi  were  exposed  as  subadults  to  either  heterspecific  males 
{S.  stridulans)  or  conspecific  males  {S.  uetzi).  As  adults,  these  females  were  paired  with  either  the  same, 
or  the  opposite,  male  type  as  their  prior  exposure  (heterospecific  vs  conspecific  male)  and  were  given  an 
opportunity  to  mate.  Mating  frequency  was  dependent  on  treatment  and  pairs  mated  more  frequently  in 
conspecific  mate  choice  trials  versus  heterospecific  mate  choice  trials,  regardless  of  the  exposure  treatment. 
Different  letters  indicate  significant  differences. 


mated).  Cannibalism  frequency  did  not  de- 
pend  on  the  treatment  regardless  of  whether 
all  females  are  included  (2G  ~ 6.6,  df  = 3, 
ns),  or  when  only  females  that  were  known  to 
have  been  exposed  to  male  courtship  during 
the  exposure  trials  were  analyzed  — 5.34, 
df  = 3,  ns). 

Sixty-one  percent  of  the  subadult  females 
were  exposed  to  more  than  one  courting  male. 
The  maximum  number  of  times  a female  was 
exposed  was  six.  The  number  of  times  a fe- 
male was  exposed  was  independent  of  treat- 
ment (F361  ” 1.04,  ns;  S.  stridulans/S.  stri- 
dulans mean  ± SE  — 2.13  ± 0.34;  S. 
stridulans/S.  uetzi  mean  ± SE  ~ 2.41  ± 0.33; 
S.  uetzi! S.  stridulans  mean  ± SE  — 1.93  ± 
0.36;  S.  uetzi/S.  uetzi  mean  ± SE  = 1.94  ± 
0.33).  The  number  of  times  a female  was  ex- 
posed did  not  influence  her  likelihood  to  cop- 
ulate (F542  ^ 1.37,  ns;  treatment:  F3  = 1.04, 
P = 0.36;  copulate:  = 0.009,  P = 0.92; 

treatment  x copulate:  F3  = 2.41,  P = 0.10), 
or  her  likelihood  to  cannibalize  (F5  41  ==  1.42, 
ns;  treatment:  F3  — 0.48,  ns;  cannibalize: 


= 0.55,  P = 0.58;  treatment  x copulate:  F3  — 
1.87,  ns). 

Unexposed  females  mated  significantly 
more  with  conspecific  males  than  with  heter- 
ospecific males  (conspecific  males  n = 18, 
39%  copulated;  heterospecific  males  n = 18, 
11%  mated;  2F  = 3.87,  P = 0.049,  see  Fig. 
3),  and  there  were  no  cannibalism  events  with 
unexposed  females.  The  latency  to  copulation 
did  not  differ  among  any  of  the  treatments  in 
which  copulation  occurred  (F427  — 0.39,  ns; 
S.  stridulans/S.  uetzi  n = 9,  mean  ± SE  = 
9.88  ± 2.5;  S.  uetzi/S.  stridulans  n = 3,  mean 
± SE  ~ 10.59  ± 4.3;  S.  uetzi/S.  uetzi  n = 11, 
mean  ± SE  = 10.10  ± 2.3;  unexposed/S.  stri- 
dulans n = 2,  mean  ± SE  = 12.47  ± 5.3; 
unexposed/S.  uetzi  n = 1,  mean  ± SE  = 6.58 
± 2.8). 

When  exposed  and  unexposed  trials  are 
combined,  mating  frequency  is  dependent  on 
treatment  (X^  = 28.63,  P < 0.0001)  with  mat- 
ing frequencies  significantly  higher  when  the 
treatments  involve  S.  uetzi  as  the  mate  choice 
male  (i.e.,  a conspecific)  as  opposed  to  S.  stri- 
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Figure  3. — Schizocosa  uetzi  female  responses  as  measured  by  proportion  of  pairs  copulating  or  pro- 
portion of  pairs  ending  in  cannibalism.  Schizocosa  uetzi  females  were  either  exposed  to  a mature  male  as 
a subadult  (includes  all  exposures  regardless  of  male  type)  or  were  unexposed  (no  known  prior  exposure 
to  any  mature  male).  As  adults,  females  were  paired  with  either  a heterospecific  male  {S.  stridulans)  or  a 
conspecific  male  {S.  uetzi)  and  were  given  an  opportunity  to  mate.  Regardless  of  whether  females  were 
exposed  or  not,  they  mated  significantly  more  with  conspecific  males  than  heterospecific  males.  Canni- 
balism rates  were  significantly  higher  with  previously  exposed  females  paired  with  heterospecific  mate 
choice  males  compared  to  all  other  categories. 


dulans  (i.e.,  a heterospecific).  An  analysis  that 
ignores  the  exposure  males  and  lumps  all  sim- 
ilar mate  choice  trials  together  results  in  this 
same  pattern:  mating  frequency  is  significant- 
ly higher  with  conspecific  versus  heterospe- 
cific mate  choice  trials  {X^  = 23.18,  P < 
0.0001,  Fig.  3).  Precopulatory  cannibalism 
rate  is  also  dependent  on  treatment  with  ex- 
posed females  paired  with  S.  stridulans  (het- 
erospecific) having  higher  cannibalism  rates 
than  any  other  treatment  category  {X^  = 
11.68,  P = 0.009;  Fig.  3). 

In  a comparison  that  combined  all  exposed 
females  verses  unexposed  females,  mating 
frequency  does  not  depend  on  the  presence/ 
absence  of  exposure  {X?  = 1.3,  ns.  Fig.  4). 
However,  cannibalism  frequency  does  depend 
on  the  presence/absence  of  exposure,  with 
more  cannibalisms  occurring  with  the  exposed 
females  versus  the  unexposed  females  (2G  = 
6.5,  F = 0.01,  Fig.  4).  When  comparing  only 
the  subset  of  females  that  were  exposed  to  Y. 
uetzi  males  and  paired  with  S.  uetzi  males  for 
mate  choice  trials  (5.  uetziiS.  uetzi)  to  unex- 


posed females  paired  with  S.  uetzi  males,  there 
is  no  statistical  difference  between  exposed 
and  unexposed  females  with  respect  to  copu- 
lation frequency  = 2.4,  ns,  P = 0.12,  Fig. 
5). 

DISCUSSION 

While  several  studies  involving  both  birds 
and  mammals  have  demonstrated  that  early 
experience  with  heterospecifics  can  lead  to 
heterospecific  mating  preferences  later  in  life 
(Kendrick  et  al.  1998;  Penn  & Potts  1998; 
Slagsvold  et  al.  2002),  this  same  effect  is  not 
seen  in  S.  uetzi  wolf  spiders.  Here,  I confirm 
the  expectation  that  a subaduit  female’s  ex- 
perience with  only  heterospecific  males  does 
not  lead  to  heterospecific  mate  choice  prefer- 
ences. Even  when  exposed  to  heterospecific 
males  as  subadults,  S.  uetzi  females  preferred 
to  mate  with  conspecific  males.  This  prefer- 
ence for  conspecific  males  was  present  in  both 
exposed  as  well  as  unexposed  females.  These 
results  suggest  that  a strong  species  recogni- 
tion template  is  in  place  for  S.  uetzi  and  that 
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Figure  4. — The  effect  of  exposure  on  the  likeli- 
hood of  S.  uetzi  females  to  copulate  and  cannibal- 
ize. Exposed  females  tend  to  copulate  more  fre- 
quently than  unexposed  females,  although  this  is 
not  significant.  Exposed  females  are  however,  more 
likely  to  cannibalize  a male  than  unexposed  fe- 
males. 

subadult  female  mate  choice  learning  does  not 
function  to  insure  subsequent  conspecific  rec- 
ognition. 

Nevertheless,  while  females  significantly 
preferred  conspecific  males,  five  of  the  fe- 
males tested  did  mate  with  heterospecific,  S. 
stridulans  males.  Unfortunately,  the  species 
identity  of  these  five  individuals  could  not  be 
confirmed.  Schizocosa  stridulans  and  5'.  uetzi 
are  extremely  similar  and  it  is  particularly  dif- 
ficult to  tell  females  apart  and  virtually  im- 
possible without  examining  their  genitalia. 
Unfortunately,  the  preserved  bodies  of  these 
females  could  not  be  located.  Thus,  without  a 
close  examination  of  these  five  females,  I can- 
not be  certain  that  they  were  not  S.  stridulans 
females  and  thus  cannot  confirm  the  existence 
of  any  heterospecific  matings  between  these 
two  species.  The  species  identity  of  all  other 
females  was  confirmed  by  examining  their 
genitalia  under  a dissecting  scope. 

While  exposure  itself  did  not  significantly 
influence  mating  frequency,  Figures  4 and  5 
illustrate  a compelling  trend  suggesting  that 
exposed  females  are  more  likely  to  mate  than 
unexposed  females.  This  same  trend,  suggest- 
ing that  experience  leads  to  an  increased  like- 
lihood to  mate,  was  also  demonstrated  in  the 
original  study  exploring  the  influence  of  early 
experience  on  adult  mate  choice  in  S.  uetzi 
(Hebets  2003).  The  potential  influence  of  ear- 
ly experience  on  the  likelihood  to  mate  is  cer- 
tainly intriguing  and  I believe  that  future  stud- 
ies that  control  for  female  age  across 
treatments  and  involve  larger  samples  sizes  of 
unexposed  females  will  be  successful  in  fur- 
ther illuminating  this  pattern. 


Figure  5. — The  effect  of  exposure  on  the  likeli- 
hood of  S.  uetzi  females  to  mate  with  or  to  canni- 
balize conspecific  males,  comparing  those  previ- 
ously exposed  to  a conspecific  male  vs  those  with 
no  prior  experience  with  any  mature  male  (expo- 
sure/mate choice  = S.  uetzHS.  uetzi  vs  unexposed/ 
S.  uetzi).  Exposed  females  tend  to  mate  more  fre- 
quently than  unexposed  females,  but  the  difference 
is  not  significant. 


Although  exposure  itself  did  not  signifi- 
cantly influence  mating  frequency,  it  did  in- 
fluence cannibalism  frequency.  Compared  to 
unexposed  females,  females  that  were  ex- 
posed to  courtship  advances  from  mature 
males  as  subadults  were  more  likely  to  can- 
nibalize males  in  subsequent  adult  encounters. 
Specifically,  exposed  females  were  more  like- 
ly to  cannibalize  heterospecific  males,  regard- 
less of  their  exposure  treatment.  Exposed  fe- 
males were  more  likely  to  cannibalize  males 
than  unexposed  females  in  the  Hebets  (2003) 
study  as  well  = 5.55,  P = 0.02).  Interest- 
ingly, in  both  Hebets  (2003)  and  the  present 
study,  unexposed  females  never  engaged  in 
pre-copulatory  sexual  cannibalism.  In  both 
studies,  since  females  were  collected  from  the 
field  as  early  penultimates,  the  mate  choice 
trials  may  have  represented  the  first  time  that 
these  unexposed  females  experienced  court- 
ship advances  from  mature  males,  and  there- 
fore, represented  the  first  time  females  ac- 
quired knowledge  of  the  presence  of  mature 
males.  This  knowledge,  or  lack  thereof,  re- 
garding the  existence  of  other  males  may  in- 
fluence a female’s  readiness  to  cannibalize. 
Unexposed  females  may  have  a higher  per- 
ceived cost  associated  with  a missed  detection 
(sensu  Wiley  1994),  or  misidentification,  than 
exposed  females,  and  thus  may  be  more  cau- 
tious in  their  distinction  between  conspecific 
versus  heterospecific  males  (or  between  mate 
and  meal).  Examining  the  influence  of  expe- 
rience on  a female’s  perceived  costs  and  ben- 
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efits  of  mate  choice/cannibalism  represents  an 
intriguing  direction  for  future  research. 

Until  now,  the  two  most  common  functions 
of  the  influence  of  early  experience  on  sub- 
sequent mate  choice  have  involved  (1)  insur- 
ing conspecific  mate  choice  (often  via  sexual 
imprinting)  or  (2)  reducing  the  costs  associ- 
ated with  searching  and  assessing  potential 
mates  (via  mate-choice  copying).  This  study 
suggests  that  neither  function  is  generally  ap- 
plicable to  the  subadult  mate  choice  learning 
of  S.  uetzi.  However,  the  learning  of  species- 
specific  visual  characteristics  remains  a pos- 
sibility. Results  from  Hebets  (2003)  suggest 
that  subadult  female  Y.  uetzi  specifically  learn 
visual  characteristics  of  conspecific  mature 
males,  which  are  subsequently  used  in  adult 
mate  choice  decisions  (i.e.,  visual  learning). 
While  the  previous  study  involved  experimen- 
tally manipulating  visual  secondary  sexual 
traits  of  males  and  subsequently  assessing  fe- 
male mate  choice,  it  did  not  rigidly  control  for 
effects  of  odor  learning  (Hebets  2003).  None- 
theless, since  spiders  are  not  known  to  possess 
sensory  structures  characteristic  of  olfactory 
perception  (Foelix  1996),  and  since  mate 
choice  happens  before  any  male-female  con- 
tact that  could  lead  to  the  potential  perception 
of  contact  chemicals,  visual  learning  remains 
the  most  plausible  explanation.  However,  S. 
uetzi  males,  along  with  many  other  species  in 
the  genus,  use  seismic  signals  in  addition  to 
visual  signals  in  their  courtship  displays  (mul- 
timodal signaling:  Rovner  1975;  Stratton  & 
Uetz  1981,  1983;  Stratton  & Uetz  1983;  Barth 
1986;  Hebets  & Uetz  1999;  Uetz  & Roberts 
2002;  Hebets  2005).  The  seismic  signals  ap- 
pear to  be  species  specific  (Stratton  & Uetz 
1981;  Elias  & Hebets  unpublished  data)  and 
are  thought  to  be  ancestral  in  this  genus.  Pre- 
vious work  assessing  the  function  of  multi- 
modal signaling  in  S.  uetzi  has  already  dem- 
onstrated that  the  visual  and  seismic  signals 
interact  such  that  females  respond  differently 
to  varying  visual  signals  only  in  the  presence 
of  a seismic  signal  (Hebets  2005).  Thus,  the 
seismic  signal  appears  to  focus  a female's  at- 
tention on  the  visual  signal. 

In  light  of  the  attention-altering  hypothesis 
of  multimodal  signaling  in  S.  uetzi,  results  of 
the  present  study  are  consistent  with  the  no- 
tion that  the  seismic  signal  of  S.  uetzi  male 
courtship  may  function  as  a password  for  spe- 
cies recognition  (sensu  Hauber  et  al.  2001). 


Females  may  learn  conspecific  visual  male 
traits  only  in  the  presence  of  a conspecific 
seismic  courtship  signal.  Since  all  of  the  ex- 
posure trials  included  seismic  signals,  females 
may  have  only  engaged  in  subadult  mate 
choice  learning  of  visual  signals  in  the  pres- 
ence of  a conspecific  seismic  signal,  which 
meant  learning  only  the  visual  morphology  of 
a conspecific  male.  Experiments  involving 
seismic  exposure  to  conspecific  male  court- 
ship signals  simultaneous  with  visual  expo- 
sure to  heterospecific  male  courtship  signals 
would  further  elucidate  this  possibility.  Cross- 
modal  signal  interactions  influencing  learning 
have  already  been  demonstrated  in  several 
taxa.  For  example,  the  presence  of  sound  has 
been  shown  to  significantly  increase  the  speed 
with  which  chicks  can  learn  to  avoid  unre- 
warding visual  stimuli  (Rowe  2002).  A whis- 
tle has  been  shown  to  serve  as  a cue  for  song 
learning  in  the  white-crowned  sparrow  (Soha 
& Marler  2000).  In  a similar  fashion,  the  pres- 
ence of  a conspecific  seismic  signal  may  fa- 
cilitate a subadult  female’s  learning  of  visual 
characteristics  in  5*.  uetzi. 

In  summary,  this  study  demonstrates  that 
subadult  female  experience  does  not  influence 
general  adult  species-specific  mate  recogni- 
tion in  the  wolf  spider  S.  uetzi.  Instead,  results 
suggest  that  there  is  a species  recognition  tem- 
plate in  place  that  is  independent  of  the  effect 
of  early  experience.  This  species  recognition 
template  likely  involves  the  seismic  courtship 
signal.  In  conclusion,  a potential  adaptive  val- 
ue associated  with  subadult  female  learning 
remains  unknown,  but,  if  found,  it  will  likely 
prove  to  be  novel  among  the  known  functions 
of  social  influences  of  mate  choice. 

ACKNOWLEDGMENTS 

I would  like  to  thank  G.  Stratton  and  R 
Miller  for  help  in  collecting  spiders  and  in 
providing  food,  lodging,  and  insightful  con- 
versations during  collecting  trips.  K.  Cuasay 
and  D.  Nee  helped  in  exposure  as  well  as  mate 
choice  trials.  D.  Elias,  D.  Papaj,  R.  Hoy,  N. 
VanderSal,  K.  Fowler-Finn,  A.  Spence,  and  J. 
Storz  all  provided  useful  comments  and  sug- 
gestions. The  work  was  conducted  in  the  lab 
of  R.  Hoy  and  was  funded  by  an  NIH  training 
grant  to  the  Department  of  Neurobiology  and 
Behavior,  Cornell  University,  Ithaca,  New 
York. 


HEBETS— SPECIES  RECOGNITION  SUPERSEDES  SUBADULT  EXPERIENCE 


9 


LITERATURE  CITED 

Barth,  EG.  1986.  Vibration  sense  and  vibratory  um- 
welt  of  spiders.  Naturwissenschaften  73:519- 
530. 

Bateson,  P.  1966.  The  characteristics  and  context  of 
imprinting.  Biological  Reviews  41:177-220. 

Bradbury,  J.W.  & S.L.  Vehrencamp.  1998.  Princi- 
ples of  Animal  Communication.  Sinauer  Asso- 
ciates, Sunderland,  Massachusetts.  882  pp. 

Brooks,  R.  1998.  The  importance  of  mate  copying 
and  cultural  inheritance  of  mating  preferences. 
Trends  in  Ecology  & Evolution  13:45-46. 

Coleman,  S.W.,  G.L  Patricelli  & G.  Borgia.  2004. 
Variable  female  preferences  drive  complex  male 
displays.  Nature  428:742-745. 

Costa,  EG.  & G.  Francescoli.  1991.  Analyse  exper- 
imentale  de  I’isolement  reproductif  entre  deux 
especes  jumelles  et  sympatriques  d’araignees:  le 
Lycosa  thorelU  (Keyserling)  et  le  Lycosa  car- 
bonelli  Costa  et  Capocasale.  Canadian  Journal  of 
Zoology-Revue  Canadienne  De  Zoologie  69: 
1768-1776. 

Dugatkin,  L.A.  1992a.  Reversal  of  female  mate 
choice  by  copying.  Proceedings  of  the  Royal  So- 
ciety of  London  Series  B — Biological  Sciences 
249:179-184. 

Dugatkin,  L.A.  1992b.  Sexual  selection  and  imita- 
tion: females  copy  the  mate  choice  of  others. 
American  Naturalist  139:1384-1389. 

Dugatkin,  L.A.  1996a.  Copying  and  mate  choice. 
Pp.  85-106.  In  Social  Learning  in  Animals:  the 
Roots  of  Culture  (C.M.  Heyes  & B.G.  Galef,  Jr., 
eds.).  Academic  Press,  San  Diego,  California. 

Dugatkin,  L.A.  1996b.  Interface  between  culturally 
based  preferences  and  genetic  preferences:  Fe- 
male mate  choice  in  Poecilia  reticulata.  Pro- 
ceedings of  the  National  Academy  of  Sciences 
USA  93:2110-2113. 

Fisher,  R.A.  1958.  The  Genetical  Theory  of  Natural 
Selection.  Second  edition.  Dover,  New  York.  291 
PP- 

Foelix,  R.F.  1996.  Biology  of  Spiders.  Second  edi- 
tion. Oxford  University  Press,  New  York.  330 
PP- 

Freeberg,  TM.  2000.  Culture  and  courtship  in  ver- 
tebrates: a review  of  social  learning  and  trans- 
mission of  courtship  systems  and  mating  pat- 
terns. Behavioural  Processes  51:177-192. 

Galef,  B.G.,  Jr.  & D.J.  White.  2000.  Evidence  of 
social  effects  on  mate  choice  in  vertebrates.  Be- 
havioural Processes  51:167-175. 

Gong,  A.  & R.M.  Gibson.  1996.  Reversal  of  a fe- 
male preference  after  visual  exposure  to  a pred- 
ator in  the  guppy,  Poecilia  reticulata.  Animal 
Behaviour  52:1007-1015. 

Hauber,  M.E.,  S.A.  Russo  & P.W.  Sherman.  2001. 
A password  for  species  recognition  in  a brood- 
parasitic  bird.  Proceedings  of  the  Royal  Society 


of  London  Series  B — Biological  Sciences  268: 
1041-1048. 

Hebets,  E.A.  2002.  Evolution  and  function  of  com- 
plex signaling  in  spider  courtship  behavior.  Ecol- 
ogy and  evolutionary  biology.  PhD  dissertation. 
University  of  Arizona,  Tucson,  Arizona. 

Hebets,  E.A.  2003.  Subadult  experience  influences 
adult  mate  choice  in  an  arthropod:  exposed  fe- 
male wolf  spiders  prefer  males  of  a familiar  phe- 
notype. Proceedings  of  the  National  Academy  of 
Sciences  USA  100:13390-13395. 

Hebets,  E.A.  2005.  Attention-altering  signal  inter- 
actions in  the  multimodal  courtship  display  of 
the  wolf  spider  Schizocosa  uetzi.  Behavioral 
Ecology  16:75-82. 

Hebets,  E.A.  & G.W.  Uetz.  1999.  Female  responses 
to  isolated  signals  from  multimodal  male  court- 
ship displays  in  the  wolf  spider  genus  Schizocosa 
(Araneae,  Lycosidae).  Animal  Behaviour  57:86- 
872. 

Immelmann,  K.  1975.  Ecological  significance  of 
imprinting  and  early  learning.  Annual  Review  of 
Ecology  and  Systematics  6:15-37. 

Irwin,  D.E.  & T.  Price.  1999.  Sexual  imprinting, 
learning  and  speciation.  Heredity  82:34-354. 

Kendrick,  K.M.,  M.R.  Hinton,  K.  Atkins,  M.A. 
Haupt  & J.D.  Skinner.  1998.  Mothers  determine 
sexual  preferences.  Nature  395:229-230. 

Laland,  K.N.  1994.  On  the  evolutionary  conse- 
quences of  sexual  imprinting.  Evolution  48:477- 
489. 

Owens,  I.P.E,  C.  Rowe  & A.L.R  Thomas.  1999. 
Sexual  selection,  speciation  and  imprinting:  sep- 
arating the  sheep  from  the  goats.  Trends  in  Ecol- 
ogy & Evolution  14:131-132. 

Penn,  D.  & W.  Potts.  1998.  MHC-disassortative 
mating  preferences  reversed  by  cross-fostering. 
Proceedings  of  the  Royal  Society  of  London  Se- 
ries B — Biological  Sciences  265:1299-1306. 

Rovner,  J.S.  1975.  Sound  production  by  Nearctic 
wolf  spiders:  a substratum-coupled  stridulatory 
mechanism.  Science  190:1309-1310. 

Rowe,  C.  2002.  Sound  improves  visual  discrimi- 
nation learning  in  avian  predators.  Proceedings 
of  the  Royal  Society  of  London  Series  B — Bio- 
logical Sciences  269:1353-1357. 

Slagsvold,  T,  B.T  Hansen,  L.E.  Johannessen  & J.T. 
Lifjeld.  2002.  Mate  choice  and  imprinting  in 
birds  studied  by  cross-fostering  in  the  wild.  Pro- 
ceedings of  the  Royal  Society  of  London  Series 
B — Biological  Sciences  269:1449-1455. 

Soha,  J.A.  & P.  Marler.  2000.  A species-specific 
acoustic  cue  for  selective  song  learning  in  the 
white-crowned  sparrow.  Animal  Behaviour  60: 
297-306. 

Stratton,  G.E.  1983.  Comparison  of  courtship  be- 
haviors and  interspecific  crosses  in  the  Schizo- 
cosa ocreata  species  complex  (Araneae,  Lycos- 
idae). American  Zoologist  23:961-961 . 


10 


THE  JOURNAL  OF  ARACHNOLOGY 


Stratton,  G.E.  1991.  A new  species  of  wolf  spider, 
Schizocosa  stridulans  (Araneae,  Lycosidae). 
Journal  of  Arachnology  19:29-39. 

Stratton,  G.E,  1997.  A new  species  of  Schizocosa 
from  the  southeastern  USA  (Araneae,  Lycosi- 
dae). Journal  of  Arachnology  25:84-92. 

Stratton,  G.E.  2005.  Evolution  of  ornamentation 
and  courtship  behavior  in  Schizocosa:  insights 
from  a phylogeny  based  on  morphology  (Ara- 
neae, Lycosidae).  Journal  of  Arachnology  33: 
347-376. 

Stratton,  G.E.  & G.W.  Uetz.  1981.  Acoustic  com- 
munication and  reproductive  isolation  in  two 
species  of  wolf  spiders.  Science  214:575-577. 

Stratton,  G.E.  & G.W.  Uetz.  1983.  Communication 
via  substratum-coupled  stridulation  and  repro- 
ductive isolation  in  wolf  spiders  (Araneae,  Ly- 
cosidae). Animal  Behaviour  31:164-172. 

Stratton,  G.E.  & G.W.  Uetz.  1986.  The  inheritance 
of  courtship  behavior  and  its  role  as  a reproduc- 
tive isolating  mechanism  in  two  species  of  Schi- 
zocosa wolf  spiders  (Araneae,  Lycosidae).  Evo- 
lution 40:129-141. 

ten  Cate,  C.  1993,  Sexual  imprinting  and  song 


learning:  two  of  one  kind?  Netherlands  Journal 
of  Zoology  43:34-45. 

ten  Cate,  C.  & D.R.  Vos.  1999.  Sexual  imprinting 
and  evolutionary  processes  in  birds:  a reassess- 
ment. Advances  in  the  Study  of  Animal  Behav- 
iour 28:1-31. 

Uetz,  G.W.  & J.A.  Roberts.  2002.  Multisensory 
cues  and  multimodal  communication  in  spiders: 
insights  from  video/audio  playback  studies. 
Brain,  Behavior  and  Evolution  59:222-230. 

White,  D.J.  2004.  Influences  of  social  learning  on 
mate-choice  decisions.  Learning  & Behavior  32: 
105-113. 

White,  D.J.  & B.G.  Galef,  Jr.  2000.  ‘Culture’  in 
quail:  social  influences  on  mate  choices  of  fe- 
male Coturnix  japonica.  Animal  Behaviour  59: 
975-979. 

Wiley,  R.H.  1994.  Errors,  exaggeration,  and  decep- 
tion in  animal  communication.  Pp.  157-189.  In 
Behavioral  Mechanisms  in  Evolutionary  Ecology 
(L.A.  Real,  ed.).  University  of  Chicago  Press, 
Chicago,  Illinois. 

Manuscript  received  11  October  2005,  revised  9 
August  2006. 


2007.  The  Journal  of  Arachnology  35:11-37 


FREE-LIVING  SPIDERS  OF  THE  GENUS  ARIAMNES 
(ARANEAE,  THERIDIIDAE)  IN  HAWAII 


R.G.  Gillespie  and  M.A.J.  Rivera:  Division  of  Insect  Biology,  University  of 

California  Berkeley,  137  Mulford  Hall,  Berkeley,  CA  94720-3114,  USA. 

E-mail:  gillespi@nature.berkeley.edu 

ABSTRACT.  This  study  examines  species  in  a relatively  diverse  lineage  of  Ariamnes  spiders  in  the 
Hawaiian  archipelago,  where  they  appear  to  have  undergone  adaptive  radiation,  with  several  species  gen- 
erally co-occurring  at  any  one  locality.  The  lineage  was  initially  described  by  the  single  species  A.  corniger 
Simon  1900.  The  Hawaiian  representatives  of  this  lineage  are  characterized  by  variably  elongate  abdomens 
and  are  mostly  free-living,  at  least  as  adults,  although  a number  have  been  found  to  occur,  at  least 
facultatively,  as  kleptoparasites  on  the  webs  of  other  spiders.  These  spiders  are  all  nocturnal.  Their  phy- 
logenetic affinities  with  other  representatives  of  the  genus  outside  the  Hawaiian  Islands  are  unclear.  Ten 
new  species  are  described  here:  A.  kahili,  A.  huinakolu,  A.  makue,  A.  uwepa,  A.  poele,  A.  melekalikimaka, 
A.  alepeleke,  A.  laau,  A.  waikula,  and  A.  hiwa.  These  species,  together  with  the  single  described  species 
Ariamnes  corniger,  include  all  known  representatives  of  the  lineage  in  the  Hawaiian  Islands.  Different 
species  occur  in  middle  and  high  elevations  and  in  wet  and  dry  habitats. 

Keywords:  Descriptions,  new  species,  taxonomy,  Argyrodes,  islands.  Pacific  Ocean 


The  spider  subfamily  Argyrodinae  (Theri- 
diidae)  comprises  six  genera,  Argyrodes  Si- 
mon 1864,  Faiditus  Keyserling  1884,  Neo- 
spintharus  Exline  1950,  Ariamnes  Thorell 
1869,  Rhomphaea  L.  Koch  1872,  and  Spher- 
opistha  Yaginuma  1957,  the  latter  five  genera 
having  recently  been  removed  from  synonymy 
with  Argyrodes  (Agnarsson  2004).  The  origi- 
nal genus  Argyrodes  was  considered  to  be  dis- 
tinct from  two  related  genera,  Rhomphaea  and 
Ariamnes,  based  on  differences  in  eye  ar- 
rangement, clypeal  modification,  and  relative 
length  of  metatarsi  (Simon  1893).  These  char- 
acters were  found  not  to  separate  groups  re- 
liably and  so  Rhomphaea  and  Ariamnes,  to- 
gether with  Faiditus,  Neospintharus,  and 
Spheropistha,  were  incorporated  into  the  com- 
posite genus  Argyrodes  (Exline  & Levi  1962). 
However,  a number  of  authors  did  not  accept 
the  synonymy  of  all  of  these  genera,  and  Ar- 
iamnes and  Rhomphaea  (the  two  most  distinct 
genera),  in  particular,  continued  to  be  used  as 
generic  descriptors  (Forster  & Forster  1999). 
Finally,  arguing  that  the  distinction  between 
genera  was  quite  clear-cut,  Yoshida  (2001) 
resurrected  the  genera  Rhomphaea,  Ariamnes, 
and  Spheropistha.  Moreover,  recent  work  by 
Agnarsson  (2004)  also  resurrected  Faiditus 
and  Neosphintharus  on  the  basis  that  all  of 


these  genera  are  required  to  render  the  sub- 
family Argyrodinae  monophyletic.  The  diver- 
sity represented  by  the  current  subfamily  de- 
limitation includes  some  of  the  most 
extraordinary  behaviors  known  in  spiders,  in 
particular  kleptoparasitism,  a rather  unusual 
form  of  species  interaction  in  which  one  part- 
ner steals  food  from  the  other  (Elgar  1993), 
and  araneophagy,  or  preying  on  other  spiders. 
Although  the  monophyly  of  the  subfamily  is 
now  accepted  (Agnarsson  2004),  relationships 
between  genera  are  poorly  understood. 

Until  recently,  taxonomic  studies  on  native 
spiders  in  the  Hawaiian  Islands  were  derived 
almost  entirely  from  the  collections  of  R.C.L. 
Perkins  (1913),  based  upon  which  Simon 
(1900)  described  77  species  endemic  to  the 
islands.  Simon  also  recognized  the  speciose 
nature  of  one  or  a few  genera  in  4 spider  fam- 
ilies: Theridiidae,  Salticidae,  Thomisidae,  and 
Tetragnathidae.  More  recently,  taxonomic 
studies  have  been  conducted  on  thomisids 
(Suman  1970),  and  the  genera  Tetragnatha 
Latreille  1804  (Tetragnathidae,  Gillespie 
1991,  1992,  1994,  2002,  2003)  and  Orson- 
welles  Hormiga  2002  (Linyphiidae,  Hormiga 
2002),  and  a number  of  recent  studies  have 
provided  insights  into  patterns  and  processes 
underlying  diversification  in  the  genera  Tetra- 
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gnatha  (Gillespie  2004;  Blackledge  & Gilles- 
pie 2004),  Orsonwelles  (Hormiga  et  al.  2003), 
and  Havaika  Proszynski  2002  (Salticidae,  Ar- 
nedo  & Gillespie  2006)  in  the  Hawaiian  Is- 
lands. 

Ariamnes  (Theridiidae)  have  been  collected 
consistently  in  the  Hawaiian  Islands  over  the 
years,  and  Rivera  (unpublished  data)  has  stud- 
ied Hawaiian  members  of  the  kleptoparasitic 
genus  Argyrodes  (initially  known  only  by  the 
single  species  Argyrodes  hawaiiensis  Simon 
1900).  Within  the  free-living  Ariamnes,  Simon 
(1900)  recognized  a single  species,  which  he 
described  as  A.  corniger  Simon  1900.  Since 
that  time,  there  have  been  no  further  studies 
on  this  group. 

Hawaiian  representatives  of  the  subfamily 
Argyrodinae  were  initially  described  in  the 
two  genera  mentioned  above,  Argyrodes  ha- 
waiiensis and  Ariamnes  corniger.  Argyrodes 
hawaiiensis  is  a short-bodied  kleptoparasite; 
recent  studies  indicate  that  it  belongs  to  a 
small  clade  of  three  species  in  Hawaii  (Rivera 
unpublished  data).  Ariamnes  corniger  falls 
within  a clade  of  multiple  species  that  forms 
the  focus  of  the  current  paper.  All  species 
show  similarity  in  genitalic  structure,  yet  con- 
siderable ecological,  and  associated  morpho- 
logical, differentiation.  The  Hawaiian  lineage 
shows  considerable  morphological  difference 
from  other  representatives  of  the  genus  Ar- 
iamnes as  described  in  Agnarsson  (2004). 
Rather,  the  eye  arrangement  might  place  it 
within  the  genus  Neospintharus.  However,  the 
abdominal  shape  and  genitalic  structure  (in 
particular  that  of  the  male  palp)  place  it  closer 
to  Rhomphaea:  The  arrangement  of  the  pri- 
mary sclerites  (embolus,  conductor,  median 
apophysis,  theridiid  tegular  apophysis)  of  the 
male  palp  of  Rhomphaea  (Agnarsson  2004)  is 
similar  to  that  of  the  Hawaiian  Ariamnes  (Fig. 
96).  Simon  (1900)  commented  on  A.  corniger 
as  follows  (in  translation):  “This  remarkable 
species  falls  between  the  genera  Ariamnes  and 
Rhomphaea',  it  is  related  to  the  first  by  its  nar- 
row and  vertical  clypeus  and  the  cylindrical 
femur  and  tibia  of  the  palps;  but  the  tibia  of 
the  forelegs  is  at  least  as  long  as  the  metatar- 
sus, resembling  more  those  of  Rhomphaea.  Its 
ocular  area  is  provided,  even  in  the  female 
(only  known  sex),  with  a conical  median  tu- 
bercle, a character  common  to  several  Rhom- 
phaea but  up  to  now  unknown  in  Ariamnes 
Upon  discovery  of  a male,  Simon  (1904)  add- 


ed “A.  corniger,  E Simon,  is  intermediate  be- 
tween the  genera  Ariamnes  and  Rhomphaea 
and  could  with  almost  as  much  justification 
be  assigned  to  the  one  as  to  the  other.  The 
sexual  characters  also  resemble  those  of  un- 
questionable Argyrodes.'"  Preliminary  molec- 
ular data  (M.A.J.  Rivera  and  R.G.  Gillespie, 
unpublished  data)  from  specimens  in  the  gen- 
era Argyrodes,  Rhomphaea,  Ariamnes,  and 
Neospintharus  indicate  no  tight  affinity  with 
any  of  these  groups.  In  summary,  the  affinities 
of  the  long-bodied  Hawaiian  Argyrodinae  are 
currently  unknown;  accordingly,  we  continue 
with  the  currently  accepted  generic  assign- 
ment to  the  genus  Ariamnes. 

Ariamnes  in  the  Hawaiian  Islands  are  ex- 
clusively nocturnal  and  most  frequently  found 
free-living.  However,  it  is  not  uncommon  also 
to  find  them  in  kleptoparasitic  association 
with  a host  spider,  with  members  of  the  en- 
demic Hawaiian  genus  Orsonwelles  being  the 
only  known  hosts  to  date.  The  following  spe- 
cies have  been  found  as  kleptoparasites  on  the 
webs  of  different  species  of  Orsonwelles:  A. 
kahili,  A.  makue,  A.  melekalikimaka  and  A. 
laau.  These  species  are  also  found  as  free-liv- 
ing individuals.  It  appears,  therefore,  that 
kleptoparasitism  is  facultative,  unlike  repre- 
sentatives of  the  Argyrodes  and  Cancellatus 
species  groups  in  which  it  appears  to  be  ob- 
ligate, but  perhaps  more  like  members  of  the 
Trigonum  {—  Neospintharus)  species  group  in 
which  at  least  A.  trigonum  shows  remarkable 
versatility  (Cangialosi  1997).  In  terms  of  prey- 
catching  behavior,  the  Hawaiian  Ariamnes 
have  been  observed  to  catch  their  spider  prey 
with  a net  held  in  their  back  legs  (M.  White- 
house,  pers.  comm.)  similar  to  the  manner  re- 
ported for  Rhomphaea  (Whitehouse  1987)  and 
Ariamnes  attenuatus  (Eberhard  1979). 

The  Hawaiian  Ariamnes  are  generally  elon- 
gate, though  there  is  some  variability  in  the 
relative  elongation  of  the  abdomen  which  can 
be  almost  triangular  in  side  view  (A.  alepele- 
ke,  A.  huinakolu  and  A.  melekalikimaka)  with 
no  great  extension  behind  the  spinnerets,  to 
thin  with  considerable  elongation  behind  the 
spinnerets  (all  other  species  described).  The 
legs  are  also  quite  variable  in  length,  though 
all  show  the  leg  formula  of  1423  characteristic 
of  most  argyrodines  (Agnarsson  2004).  For 
example,  in  A.  corniger,  the  female  leg  I mea- 
sures 24  mm  (3.8  X length  of  abdomen),  leg 
II  14  mm,  leg  III  8 mm,  and  leg  IV  20  mm. 
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METHODS 

Characters  examined. — Morphological 
measurements  taken  were  the  same  as  those 
described  in  Exline  & Levi  (1962):  the  shape 
of  the  head  and  clypeus  of  the  male,  and  the 
shape  of  the  abdomen  and  genitalia.  Species 
are  described  in  order  of  geographic  locality 
from  Kauai  (the  oldest  island)  through  Oahu, 
Molokai,  Maui,  and  Hawaii  (youngest  island). 

Terminology, — Unless  indicated  other- 
wise, all  measurements  are  in  mm.  All  holo- 
types  and  allotypes  have  been  deposited  in  the 
Bishop  Museum,  Honolulu,  Hawaii  (BPBM) 
and  all  paratypes  will  be  deposited  in  the  Es- 


sig  Museum  of  Entomology  of  the  University 
of  California,  Berkeley,  California  (EMUC). 

TAXONOMY 

Family  Theridiidae  Sundevall  1833 

Subfamily  Argyrodinae 

Exline  and  Levi  1962 
Genus  Ariamnes  Thorell  1869 

Ariadne  Doleschall  1857:410  (preoccupied  by  Ar- 
iadna Audouin  1826). 

Ariamnes  Thorell  1869:37  (replacement  name  for 
Ariadne  Doleschall  1859). 

Type  species. — Ariadne  flagellum  Dole- 
schall 1857,  by  monotypy. 


KEY  TO  HAWAIIAN  LONG-BODIED  ARIAMNES  SPECIES 


1.  Males 2 

Females  ................................................................  12 

2.  Embolus  with  large,  looping,  distal  undulation  (Figs.  89-91,  94,  100)  3 

Embolus  straight  or  with  very  shallow  undulations  (Figs.  92,  93,  95-99)  .............  7 


3.  Abdomen  short,  extension  behind  spinnerets  shorter  than  section  in  front;  high,  height 
approximately  50%  length;  shape  triangular  (Fig.  11)  ....  Argyrodes  huinakolu  new  species 
Abdomen  longer,  extension  behind  spinnerets  much  greater  than  section  in  front  (Fig.  3) 


4.  Abdomen  much  higher  at  spinnerets,  height  about  a third  of  length  (Fig.  43);  rectangular 

area  separating  cephalic  and  clypeal  processes  (Fig.  42);  conductor  less  projecting,  much 
shorter  than  embolus  (Fig.  44)  Argyrodes  melekalikimaka  new  species 

Maximum  abdominal  height  < 20%  length;  “U”  or  “V”  shaped  area  separating  cephalic 
and  clypeal  processes;  conductor  as  long  or  longer  than  embolus  5 

5.  Conductor  long,  thread-like,  distally  projecting,  much  longer  than  embolus  and  not  closely 

aligned  with  it  at  tip  (Figs.  84,  100)  Argyrodes  hiwa  new  species 

Conductor  and  embolus  similar  in  length 6 

6.  Cephalic  process  short  (13%  carapace  length),  thick,  straight,  not  distended  at  tip  (Fig.  18) 

..................................................  Argyrodes  makue  new  species 

Cephalic  process  longer  (16%  carapace  length),  thinner  stalk,  curved  over  and  distended 
at  tip  (Fig.  2)  .......................................  . Argyrodes  kahili  new  species 


7.  Embolus  with  shallow  undulations  (Figs.  92,  95-97);  abdomen  covered  with  densely 

packed  silver  blocks  8 

Embolus  without  noticeable  undulations,  at  most  shallow,  screw-like  twists  (Figs.  93,  98, 

99)  ...... 10 


8.  Abdomen  length  > 2.5  X carapace  length  (Fig.  27);  proximal  and  distal  undulations  of 
embolus  of  similar  height  with  tip  angled  parallel  to  conductor  (Figs.  28,  92) .......... 

....................................................  Argyrodes  uwepa  new  species 

Abdomen  length  <2.3  X carapace  length;  proximal  undulation  of  embolus  of  greater 
height  than  distal,  and/or  tip  angled  away  from  conductor  9 

9.  Opening  between  cephalic  and  clypeal  process  greatest  at  distal  end  with  cephalic  and 
clypeal  setae  angled  towards  each  other  (Fig.  58);  total  length  approximately  5.0  mm  . . . 
.................................................  Argyrodes  alepeleke  new  species 

Opening  between  cephalic  and  clypeal  process  similar  at  distal  and  proximal  end  with 
cephalic  and  clypeal  setae  approximately  at  right  angles  to  each  other  (Fig.  50);  total  length 
approximately  6.5  mm  . Argyrodes  corniger  Simon 
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0.10  mm 


0.10  mm 


0.10  mm 


0.25  mm 


0.10  mm 


0.10  mm 


0.05  mm 

Figures  1-8. — Ariamnes  kahili  new  species:  1-4,  male  holotype;  5-8,  female  allotype.  1.  Cephalic 
process,  dorsal  view;  2.  Cephalic  and  clypeal  processes,  lateral  view;  3.  Abdomen,  lateral  view;  4.  Left 
palpus,  ventral  view;  5.  Cephalic  area,  dorsal  view;  6.  Cephalic  and  clypeal  area,  lateral  view;  7.  Abdomen, 
lateral  view;  8.  Vulva,  dorsal  view. 
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10.  Cephalic  process  very  long  (approximately  20%  length  of  carapace),  curved  over  and  not 
noticeably  distended  at  tip  (Fig.  74);  abdomen  densely  covered  in  silver  blocks;  carapace 
pale  with  dark  lines  on  either  side  of  midline  ............  Argyrodes  waikula  new  species 

Cephalic  process  short  (approximately  15%  length  of  carapace),  straight  or  very  slightly 
curved  over;  abdomen  dark  with  variable  scattered  silver  blocks;  carapace  dark  with  lighter 
midline  11 

11.  Embolus  almost  straight  (Figs.  68,  98);  abdomen  with  silver  blotches  on  black  blotches  on 
dorsal  surface  as  well  as  on  sides  ........................  Argyrodes  laau  new  species 

Twists  in  embolus  quite  pronounced  (Figs.  36,  93);  abdomen  very  dark  black  on  dorsal 
surface  .............................................  Argyrodes  poele  new  species 


12.  Abdominal  height  > 45%  length  (Fig.  15,  47,  63)  13 

Abdominal  height  approximately  < 45%  length  (Fig.  55)  ........................  15 


13.  Abdominal  height  approximately  60-65%  length,  short,  approximately  2. 5-3. 5 mm  (Fig. 

15);  cephalic  and  clypeal  processes  similar  in  size  (Fig.  14);  coloration  of  abdomen  in 
dorsal  area  very  dark,  tan  below  with  numerous  silver  and  black  flecks ............ 

.Argyrodes  huinakolu  new  species 

Abdominal  height  approximately  45-55%  length,  short,  approximately  3. 5-6.0  mm;  ce- 
phalic process  > 3 X size  of  clypeal  process  (Figs.  46,  62).  Abdomen  fairly  uniformly 
colored  with  silver  blocks  ..................................................  14 

14.  Cephalic  process  projecting  well  in  front  of  AMEs  by  almost  width  of  AMEs  (Fig.  46); 

abdomen  brown  fairly  loosely  covered  with  silver  blocks 

Argyrodes  melekalikimaka  new  species 

Cephalic  process  barely  projecting  at  all  (by  < 50%  width  of  AMEs)  in  front  of  AMEs 
(Fig.  62);  abdomen  densely  covered  with  silver  blocks,  sometimes  with  red  superimposed 
Argyrodes  alepeleke  new  species 


15.  Abdomen  much  higher  at  spinnerets  than  half  way  between  spinnerets  and  posterior  end 

(2. 3-3. 5 X as  high)  (Figs.  55,  79);  abdomen  covered  all  over  with  large  silver  blocks  16 
Abdomen  only  slightly  higher  at  spinnerets  than  half  way  between  spinnerets  and  posterior 
end  (L4-2.0  as  high)  (Fig.  7) 17 

16.  Cephalic  process  projecting  well  in  front  of  AMEs  by  almost  width  of  AMEs  (Fig.  54); 


duct  of  vulva  loosely  coiled  (Fig.  56)  ......................  Argyrodes  corniger  Simon 

Cephalic  process  less  projecting  (by  < 50%  width  of  AMEs)  in  front  of  AMEs  (Fig.  78); 
duct  of  vulva  in  a tight  loop  (Fig.  80)  ..................  Argyrodes  waikula  new  species 

17.  Abdomen  very  long  and  thin,  height  only  approx  15%  length  (Figs.  7,  31,  87)  .......  18 

Abdomen  height  > 20%  length  (Figs.  23,  39,  71)  ..............................  20 

18.  Spinnerets  close  to  anterior,  > 75%  of  abdomen  behind  spinnerets  (Fig.  31);  abdomen 
covered  all  over  with  blocks  of  silver  ...................  Argyrodes  uwepa  new  species 

Spinnerets  not  as  close  to  anterior,  < 70%  of  abdomen  behind  spinnerets  (Figs.  7,  87); 
abdomen  with  some  black  flecks  19 

19.  Posterior  eye  row  straight  (Fig.  5);  abdomen  covered  all  over  with  small  silver  blocks  and 
black  flecks;  epigynal  aperture  almost  round  (Fig.  101)  ......  Argyrodes  kahili  new  species 

Posterior  margin  of  posterior  eye  row  procurved  (Fig.  85);  abdomen  with  dark  dorsal  area, 
remainder  covered  all  over  with  small  silver  blocks  and  black  flecks;  epigynal  aperture 
transverse  ellipse  (Fig.  Ill)  .............................  Argyrodes  hiwa  new  species 

20.  Spinnerets  close  to  anterior,  approximately  75%  of  abdomen  behind  spinnerets  (Fig.  71); 
abdomen  dark  streaked  with  silver  blotches  .................  Argyrodes  laau  new  species 

Spinnerets  further  down  abdomen,  < 65%  of  abdomen  behind  spinnerets  21 

21.  Cephalic  process  pronounced  and  pointed  (Fig.  22);  abdomen  dark  on  dorsal  surface, 
packed  with  silver  blocks  with  black  flecks  below  .............................. 

Argyrodes  makue  new  species 

Cephalic  process  short  and  rounded  (Fig.  38);  abdomen  silver  and  black  but  very  dark  . . 

Argyrodes  poele  new  species 
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Figures  9-16. — Ariamnes  huinakolu  new  species:  9-12,  male  holotype;  13-16,  female  allotype.  9. 
Cephalic  process,  dorsal  view;  10.  Cephalic  and  clypeal  processes,  lateral  view;  11.  Abdomen,  lateral 
view;  12.  Left  palpus,  ventral  view;  13.  Cephalic  area,  dorsal  view;  14,  Cephalic  and  clypeal  area,  lateral 
view;  15.  Abdomen,  lateral  view;  16.  Vulva,  dorsal  view. 
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Figures  17-24. — Ariamnes  makue  new  species:  17-20,  male  holotype;  21-24  female  allotype.  17.  Ce- 
phalic process,  dorsal  view;  18.  Cephalic  and  clypeal  processes,  lateral  view;  19.  Abdomen,  lateral  view; 
20.  Left  palpus,  ventral  view;  21.  Cephalic  area,  dorsal  view;  22.  Cephalic  and  clypeal  area,  lateral  view; 
23.  Abdomen,  lateral  view;  24.  Vulva,  dorsal  view. 
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Figures  25-32. — Ariamnes  uwepa  new  species:  25-28,  male  holotype;  29-32,  female  allotype.  25. 
Cephalic  process,  dorsal  view;  26.  Cephalic  and  clypeal  processes,  lateral  view;  27.  Abdomen,  lateral 
view;  28.  Left  palpus,  ventral  view;  29.  Cephalic  area,  dorsal  view;  30.  Cephalic  and  clypeal  area,  lateral 
view;  31.  Abdomen,  lateral  view;  32.  Vulva,  dorsal  view. 
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Figures  33-40. — Ariamnes  poele  new  species:  33-36,  male  holotype;  37-40,  female  allotype.  33.  Ce- 
phalic process,  dorsal  view;  34.  Cephalic  and  clypeal  processes,  lateral  view;  35.  Abdomen,  lateral  view; 
36.  Left  palpus,  ventral  view;  37.  Cephalic  area,  dorsal  view;  38.  Cephalic  and  clypeal  area,  lateral  view; 
39.  Abdomen,  lateral  view;  40.  Vulva,  dorsal  view. 
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Ariamnes  kahili  new  species 
Figs„  1-8,  89,  101,  112 

Type  specimens.— USA:  Hawaiian  Is- 
lands: holotype  male,  allotype  female,  Kauai, 
Mt.  Kahili,  670  m elew,  2L.99°N,  159A9°W, 
20  December  1997,  A.  Asquith  (BPBM);  1 
paratype  male,  Kauai,  Mohihi  Ditch,  1067  m 
elew,  22H2°N,  159A3°W,  19  February  1991, 
R.  Gillespie  (EMUC);  1 paratype  female,  Ko- 
kee,  1097  m elew,  22T3°N,  159A5°W,  in  veg-^ 
etation,  26  June  1964,  D.E.  Hardy,  (BPBM). 

Etymology.— The  specific  epithet,  regarded 
as  a noun  in  apposition,  is  from  the  type  lo- 
cality of  the  species  on  Kauai. 

Diagnosis.— A kahili  can  be  distin- 
guished from  most  other  species  based  on  the 
deep  undulations  of  the  embolus  of  the  male 
palp,  projecting  above  the  cymbium  in  parallel 
with  the  conductor  (Fig.  4,  89).  Similar  palps 
are  found  in  A.  huinakolu  and  A.  makue.  Com- 
pared to  A.  makue,  the  cephalic  process  in  A. 
huinakolu  is  longer  and  distended  at  tip;  the 
abdomen  is  much  longer  (2.3  X length  of  car- 
apace, compared  to  approximately  1 .4  X in  A. 
huinakolu  and  1.7  X in  A.  makue). 

Description.— ifototype  male  (Figs.  1-4, 
89):  Carapace  dark  brown  with  light  band  run- 
ning longitudinally  down  middle.  Abdomen 
dull  light  brown  with  numerous  very  loosely 
packed  small  silver  blocks  and  black  streaks 
running  longitudinally  in  a line  along  side 
from  front,  turning  into  scattered  black  specks 
behind  spinnerets  (Fig.  3).  Posterior  eyes  sep- 
arated by  1.5  X diameter  (Fig.  1).  Cephalic 
process  16%  length  of  carapace,  tip  distended 
with  numerous  setae  (Fig.  2).  Clypeal  process 
80%  length  of  cephalic  process,  narrowing  at 
tip  where  there  are  several  long  setae.  Abdo- 
men uniformly  elongate,  only  —1.5  X higher 
at  spinnerets  than  half  way  between  the  spin- 
nerets and  posterior  end  (Fig.  3).  Abdomen 
5.0  mm  length,  70%  of  this  posterior  to  spin- 
nerets. Carapace  2,1  mm  length,  1.1  mm 
width.  Palp  (Figs.  4,  89):  Embolus  with  deep 
undulations,  projecting  well  above  cymbium, 
closely  aligned  with  conductor  along  length; 
conductor  (membranous)  same  length  as  em- 
bolus. 

Allotype  female  (Figs.  5-8,  101,  112):  Col- 
or similar  to  male.  Posterior  eyes  separated  by 
1.9  X diameter  (Fig.  5).  Cephalic  process  5% 
length  of  carapace,  clypeal  process  indistinct, 


rounded  area  (Fig.  6).  Abdomen  uniformly 
elongate,  only  —1.5  X higher  at  spinnerets 
than  half  way  between  the  spinnerets  and  pos- 
terior end  (Fig.  7).  Abdomen  8.6  mm  length, 
70%  of  this  posterior  to  spinnerets.  Carapace 
2.1  mm  length,  1.1  mm  width.  Vulva  (Fig,  8): 
Receptacles  spherical,  ducts  looped  in  figure- 
eight.  In  external  view,  epigyeal  area  almost 
round  with  larger  dark  ring  around  central 
area  (Fig.  101)  with  hooked  scape  (Fig.  112). 

Variation. — Total  length  varies  6.5-7. 1 
mm  in  males,  10.7=“!  1.3  mm  in  females,  due 
to  variable  elongation  in  the  abdomen.  Color 
in  life  is  quite  variable;  most  individuals  col- 
lected had  a bright  iridescent  gold  abdomen, 
but  some  had  extensive  dark  markings. 

Natural  history.— A riflMwej  kahili  is  found 
in  wet  forest  habitats  on  the  island  of  Kauai. 
The  species  appears  to  be  largely  free-living, 
but  has  been  found  on  the  webs  of  Orson- 
welles. 

Ariamnes  huinakolu  new  species 
Figs.  9-16,  90,  102,  113 

Type  specimens.— USA:  Hawaiian  Is- 
lands: holotype  male,  Kauai,  Makaleha  Moun- 
tains, 950  m elev.,  22.13°N,  159.42°W,  28 
April  2000,  M.  Amedo,  G.  Hormiga  (BPBM); 
allotype  female,  Kauai,  Makaleha  Mountains, 
950  m elev.,  22.13°N,  159.42°W,  19  April 
1999,  M.  Arnedo,  G.  Hormiga,  N.  Scharff 
(BPBM);  1 paratype  male,  Kauai,  Kahili 
Mountain,  920  m elev.,  2L98°N,  159.50°W, 
March  1998  (EMUC);  1 paratype  female, 
Haupu,  700  m elev.,  21.93°N,  159.40°W,  30 
April  2000,  M.  Arnedo,  G.  Hormiga,  A.  As- 
quith (EMUC). 

Etymology. — The  specific  epithet,  regarded 
as  a noun  in  apposition,  is  from  the  Hawaiian 
word  “huinakolu”  meaning  triangle,  and  re- 
fers to  the  almost  equilateral  triangular  shape 
to  the  abdomen. 

Diagnosis. — Ariamnes  huinakolu  can  be 
readily  distinguished  from  all  other  species 
based  on  the  very  high  and  short  abdomen 
(height  approximately  52%  length  in  males, 
63%  in  females)  (Figs.  11,  15). 

Description. — Holotype  male  (Figs.  9—2, 
90):  Carapace  dark  brown  with  creamy  elon- 
gate oval  area  running  longitudinally  down 
middle.  Abdomen  dark  dorsally,  tan  below 
midliee  with  silver  flecks  at  border  between 
dark  and  tan  areas  (Fig.  11).  Lower  tan  area 
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with  black  lines  and  flecks  together  with 
sparse  silver  blocks.  Posterior  eyes  separated 
by  1.6  X diameter  (Fig.  9).  Cephalic  process 
15%  length  of  carapace,  not  noticeably  dis- 
tended, with  numerous  setae  at  tip  (Fig.  10). 
Clypeal  process  64%  length  of  cephalic  pro- 
cess. Abdomen  short,  triangular  from  side, 
uniformly  elongate,  only  —1.5  X higher  at 
spinnerets  than  half  way  between  the  spinner- 
ets and  posterior  end  (Fig.  11).  Abdomen  2.2 
mm  length,  40%  of  this  posterior  to  spinner- 
ets. Carapace  1.5  mm  length,  0.9  mm  width. 
Palp  (Fig.  12,  90):  Embolus  with  deep  undu- 
lations, projecting  well  above  cymbium,  par- 
allel to  conductor  along  length;  conductor 
(membranous)  thin,  same  length  as  embolus. 

Allotype  female  (Figs.  13-16,  102,  113): 
Color  similar  to  male.  Posterior  eyes  separated 
by  2.9  X diameter  (Fig.  13).  Cephalic  process 
3%  length  of  carapace,  clypeal  process  similar 
in  size  and  shape  (Fig.  14).  Abdomen  short 
and  high,  —1.5  X higher  at  spinnerets  than 
half  way  between  the  spinnerets  and  posterior 
end  (Fig.  15).  Abdomen  2.7  mm  length,  30% 
of  this  posterior  to  spinnerets.  Carapace  1.7 
mm  length,  1.1  mm  width.  Vulva  (Fig.  16): 
Receptacles  spherical,  ducts  looped  in  figure- 
eight.  In  external  view,  epigynal  area  almost 
round  with  dark  patch  surrounding  anterior 
area  (Fig.  101)  and  with  small  pointed  scape 
(Fig.  112). 

Variation. — Total  length  varies  3. 4-3.7 
mm  in  males,  3. 5-4.4  mm  in  females.  Speci- 
mens have  been  found  from  a single  locality 
only,  and  little  is  known  as  to  how  much  var- 
iation exists. 

Natural  history. — Ariamnes  huinakolu  has 
been  found  mainly  on  the  summit  of  the  Mak- 
leha  Mountains  on  Kauai.  It  is  largely  restrict- 
ed to  this  area,  a site  of  wet  forest  on  the  sum- 
mit of  an  isolated  mountain.  Kleptoparasitic 
tendencies  are  unknown. 

Ariamnes  makue  new  species 
Figs.  17-24,  91,  103,  114 

Type  specimens. — USA:  Hawaiian  Is- 
lands: holotype  male,  Oahu,  Waianae  Moun- 
tains, Puu  Kaua,  South  Gulch,  Honouliuli  Pre- 
serve, 580  m elev.,  21.45°N,  158.10°W,  6 
August  1998,  M.  Amedo,  C.  Ewing  (BPBM); 
allotype  female,  Oahu,  Waianae  Mountains, 
Palikea,  Honouliuli  Preserve,  610  m elev., 
2L43°N,  158.83°W,  20  August  1995,  R.  Gil- 
lespie, G.  Roderick  (BPBM);  1 paratype  fe- 


male, Oahu,  Waianae  Mountains,  Puu  Kaua, 
South  Gulch,  Honouliuli  Preserve,  580  m 
elev.,  21.45°N,  158.10°W,  6 August  1998,  M. 
Arnedo,  C.  Ewing  (EMUC);  1 paratype  male, 
Oahu,  Mount  Kaala,  550  m elev.,  21.52°N, 
158.15°W,  on  large  webs  of  Orsonwelles  sp. 
(Linyphiidae),  23  September  1996,  M.  Rivera 
& G.  Roberts  (EMUC). 

Etymology. — The  specific  epithet,  regarded 
as  a noun  in  apposition,  is  from  the  Hawaiian 
word  “maku'e”  meaning  a dark  color,  and  re- 
fers to  the  very  dark  color  of  the  abdomen  of 
this  species. 

Diagnosis. — Ariamnes  makue  can  be  distin- 
guished from  all  other  species  based  on  the 
deep  undulations  of  the  embolus  (Fig.  91)  and 
the  relatively  short  posterior  end  of  the  ab- 
domen (Figs.  19,  23). 

Description. — Holotype  male  ( Figs.  1 7-20, 
91):  Carapace  dark  with  lighter  longitudinal 
band  running  down  midline.  Abdomen  with 
dark  band  running  along  dorsal  surface  (Fig. 
19).  Brownish  below  with  loosely  packed  sil- 
ver blocks  and  black  longitudinal  flecks  along 
sides.  Posterior  eyes  separated  by  1.6  X di- 
ameter (Fig.  17).  Cephalic  process  13%  length 
of  carapace,  thick  but  not  noticeably  distend- 
ed, with  numerous  setae  at  tip  (Fig.  18).  Clyp- 
eal process  84%  length  of  cephalic  process. 
Abdomen  uniformly  elongate,  only  —1.1  X 
higher  at  spinnerets  than  half  way  between  the 
spinnerets  and  posterior  end  (Fig.  19).  Abdo- 
men 3,6  mm  length,  60%  of  this  posterior  to 
spinnerets.  Carapace  2,1  mm  length,  1.0  mm 
width.  Palp  (Figs.  20,  91):  Embolus  with  very 
deep  distal  undulation,  projecting  above  cym- 
bium, parallel  to  conductor  along  length;  con- 
ductor same  length  as  embolus. 

Allotype  female  (Figs.  21—24,  103,  114): 
Color  similar  to  male.  Posterior  eyes  separated 
by  2.3  X diameter  (Fig.  21).  Cephalic  process 
5%  length  of  carapace,  similar  in  shape  to  (but 
3.7  X as  long  as)  clypeal  process  (Fig.  22). 
Abdomen  elongate,  —1.8  X higher  at  spin- 
nerets than  half  way  between  the  spinnerets 
and  posterior  end  (Fig.  23).  Abdomen  4.6  mm 
length,  63%  of  this  posterior  to  spinnerets. 
Carapace  1.7  mm  length,  0.9  mm  width.  Vul- 
va (Fig.  24):  Receptacles  elongate-oval,  ducts 
looped  in  figure-eight.  In  external  view,  re- 
ceptacles visible,  epigynal  area  indistinct  (Fig. 
103)  and  with  scape  curved  over  (Fig.  114). 

Remarks. — A male  specimen  of  this  spe- 
cies was  initially  described  as  a co-type  of  A. 
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corniger.  Simon  (1904)  stated  (in  translation): 
“The  frontal  tubercle  already  indicated  in  the 
female  is  much  longer,  resembling  that  of 
Rhomphaea  projiciens  Cambr.,  from  Central 
America,  though  it  is  less  dilated  and  not  at 
all  pilous  at  the  end;  the  second  lower  tuber- 
cle, about  half  the  size,  is  pointed  and  directed 
upward,  reminiscent  of  Ariamnes  bicornis 
Cambr.,  from  Brazil.”  This  specimen  was  ex- 
amined, and  the  genitalia  found  to  be  very 
similar  to  that  of  A.  makue.  However,  the  fron- 
tal tubercle  is  considerably  longer  than  any  of 
the  Hawaiian  Ariamnes  examined.  Without 
any  additional  material,  it  is  impossible  to  de- 
termine whether  this  specimen  warrants  a sep- 
arate description. 

Variation.^Total  length  varies  5. 3-5. 7 
mm  in  males,  5. 8-6. 3 mm  in  females,  due  to 
variable  elongation  in  the  abdomen.  Color  in 
life  is  very  dark  with  little  apparent  variabil- 
ity. 

Natural  history.— Ariaiww^s  makue  is 
found  in  mesic  forest  habitats  on  the  island  of 
Oahu.  It  has  been  found  on  the  webs  of  Or- 
sonwelles  but  can  also  be  free-living;  how- 
ever, microhabitat  affinities  are  unknown. 

Ariamnes  uwepa  new  species 
Figs.  25-32,  92,  104,  115 

Type  specimens.— USA:  Hawaiian  Is- 
lands: holotype  male,  Oahu,  Koolau  Moun- 
tains, Poamoho  Trail,  600  m elev.,  2L52°N, 
157.95°W,  18  January  1980,  W.C.  Gagne 
(BPBM);  allotype  female,  Oahu,  Koolau 
Mountains,  Poamoho  Trail,  600  m elev., 
2L53°N,  157.95°W,  31  January  1999,  R.  Gil- 
lespie, G.  Roderick  (BPBM);  1 paratype  male, 
Oahu,  Waianae  Mountains,  Kamaileueu 
Ridge,  north  of  Puu  Kawiwi,  760  m elev., 
21.48°N,  158.18°W,  19  October  1975,  EG. 
Howarth  (BPBM);  1 paratype  female,  Oahu, 
Waianae  Mountains,  summer  1966,  W.  Hay 
(BPBM). 

Etymology. — The  specific  epithet,  regarded 
as  a noun  in  apposition,  comes  from  the  Ha- 
waiian word  “uwepa”  meaning  whip,  and  re- 
fers to  the  common  name  often  used  for  the 
genus  Ariamnes,  with  reference  to  the  very 
elongate  and  flexible  abdomen  of  these  spi- 
ders. 

Diagnosis. — Ariamnes  uwepa  can  be  dis- 
tinguished from  other  species  based  on  the 
shallow  undulations  of  the  embolus  (Figs.  28, 


92)  and  the  very  long  posterior  end  of  the  ab- 
domen (Figs.  27,  31). 

Descriptioe."-™i7otolype  male  (Figs,  25-28, 
92 ):  Carapace  quite  pale,  slightly  darker  along 
sides.  Abdomen  almost  solid  silver  with  thin 
lines  of  reticulation  between  blocks  (Fig.  27). 
Posterior  eyes  separated  by  1.5  X diameter 
(Fig.  25).  Cephalic  process  16%  length  of  car- 
apace, slightly  rounded  and  blunt  at  tip,  very 
slightly  distended  (Fig.  26).  Clypeal  process 
75%  length  of  cephalic  process.  Abdomen 
very  elongate  and  narrow,  only  --'2.0  X higher 
at  spinnerets  than  half  ■ v ay  between  the  spin- 
nerets and  posterior  end  (Fig.  27).  Abdomen 
5.5  mm  length,  67%  of  this  posterior  to  spin- 
nerets. Carapace  1.7  mm  length,  0.7  mm 
width.  Palp  (Fig.  28,  92):  Embolus  with  two 
shallow  undulations  of  similar  height,  pro- 
jecting slightly  above  cymbium,  parallel  to 
conductor  along  length;  conductor  same 
length  as  embolus. 

Allotype  female  (Figs.  29-32,  104,  115): 
Color  similar  to  male.  Posterior  eyes  separated 
by  1.4  X diameter  (Fig.  29),  Cephalic  process 
4%  length  of  carapace,  similar  in  shape  to,  but 
3.7  X as  long  as,  clypeal  process  (Fig.  30). 
Abdomen  very  long  and  thin,  '^2.0  X higher 
at  spinnerets  than  half  way  between  the  spin- 
nerets and  posterior  end  (Fig.  31).  Abdomen 
8.1  mm  length,  76%  of  this  posterior  to  spin- 
nerets, Carapace  1.9  mm  length,  1.0  mm 
width.  Vulva  (Fig.  32):  receptacles  elongate- 
oval,  ducts  looped  in  figure-eight.  In  external 
view,  receptacles  visible,  epigynal  area  indis- 
tinct (Fig.  104)  and  with  scape  curved  over 
(Fig.  115). 

Variatioe.”=-Total  length  varies  6. 3-7. 2 
mm  in  males,  10.0-10.5  mm  in  females,  due 
to  variable  elongation  in  the  abdomen.  The 
abdomen  is  bright  gold  in  life,  sometimes  with 
red  marks. 

Natural  history*— A uwepa  is 
found  in  wet  and  mesic  forest  habitats  on  the 
island  of  Oahu.  Individuals  have  been  col- 
lected from  beneath  leaves  in  the  forest, 
though  little  else  is  known  of  its  natural  his- 
tory, 

Ariamnes  poeie  new  species 
Figs.  33-40,  93,  105,  116 

Type  specimens,-=USA:  Hawaiian  Is- 
lands: holotype  male,  Molokai,  Pepeopae 
boardwalk  at  night,  1150  m elev.,  2L12°N, 
156.90°W,  12  May  2000,  M.  Arnedo,  G.  Hor- 
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miga,  L Agnarsson  (BPBM);  allotype  female, 
Molokai,  Kamakou,  1280  m elev.,  21.12°N, 
156.87°W,  4 June  1997,  C.P.  Ewing  (BPBM); 
1 paratype  male,  1 paratype  female,  Maui, 
Puu  Kukui,  1067  m elev.,  20.90°N,  156.63°W, 
15  January  1998,  R.  Gillespie,  K.  Shaw 
(EMUC);  1 paratype  female,  Molokai,  Upper 
Kawela  Gulch,  1200  m elev.,  2L10°N, 
156.93°W,  5 January  1981,  W.C.  Gagne 
(BPBM). 

Etymology.— The  specific  epithet,  regarded 
as  a noun  in  apposition,  is  from  the  Hawaiian 
word  “po‘ele”  meaning  black  or  dark,  and  re- 
fers to  the  dark  color  of  the  abdomen. 

Diagnosis. — -Male  Ariamnes  poele  can  be 
distinguished  (especially  from  A.  corniger  and 
A.  alepeleke)  based  on  the  embolus  which  has 
very  shallow  undulations  and  is  similar  in 
length  to  the  conductor  (Figs.  36,  93).  The 
cephalic  projection  is  relatively  short  and  thin- 
ner than  in  A.  corniger  (Fig.  34  as  compared 
to  50).  In  both  sexes  the  abdomen  is  black 
above  with  a silver  blotched  bar  along  midline 
of  side  (Figs.  35,  39). 

Description. — Holotype  male  ( Figs.  33~36, 
93):  Carapace  dusky  black  with  light  line  run- 
ning down  midliee.  Abdomen  dark  brown/ 
black  with  silver  bar  along  midline  of  side 
(Fig.  35).  Legs  banded.  Posterior  eyes  sepa- 
rated by  2.0  X diameter  (Fig.  33).  Cephalic 
process  19%  length  of  carapace,  very  slightly 
curved  over  at  tip,  not  distended  and  with  nu- 
merous robust  setae  at  tip  (Fig,  34).  Clypeal 
process  68%  length  of  cephalic  process.  Ab- 
domen elongate  and  only  1 .4  X higher  at  spin- 
nerets than  half  way  between  the  spinnerets 
and  posterior  end  (Fig.  35).  Abdomen  3.4  mm 
length,  67%  of  this  posterior  to  spinnerets. 
Carapace  2.3  mm  length,  1.2  mm  width.  Palp 
(Figs.  36,  93):  embolus  fairly  long  with  shal- 
low undulations,  projecting  slightly  above  dis- 
tal margin  of  cymbium;  conductor  (membra- 
nous) broad,  tapering  to  point,  similar  in 
length  to  embolus. 

Allotype  female  (Figs.  37-40,  105,  116): 
Color  similar  to  male.  Posterior  eyes  separated 
by  1.7  X diameter  (Fig,  37).  Cephalic  process 
4%  length  of  carapace,  slightly  more  pointed 
and  larger  (3.7  X as  long)  than  clypeal  process 
(Fig.  38).  Abdomen  fairly  long,  not  high, 
~1.7  X higher  at  spinnerets  than  half  way  be- 
tween the  spinnerets  and  posterior  end  (Fig. 
39).  Abdomen  5.9  mm  length,  72%  of  this 
posterior  to  spinnerets.  Carapace  2.1  mm 


length,  1.1  mm  width.  Vulva  (Fig.  40):  recep- 
tacles large  and  spherical,  ducts  looped.  In  ex- 
ternal view,  receptacles  visible,  epigynal  area 
indistinct  (Fig.  105)  and  with  scape  short  and 
slightly  curved  (Fig.  116). 

Variation. — Total  length  varies  3. 9-4. 6 
mm  in  males,  6. 6-8. 2 mm  in  females,  due  to 
variable  elongation  in  the  abdomen.  The  ab- 
domen is  very  dark  in  color  with  little  appar- 
ent variability. 

Natural  history. — Ariamnes  poele  is  found 
in  wet  forest  habitats  on  the  islands  of  Mo- 
lokai and  Maui  (West  Maui  only).  It  appears 
to  be  largely  free-living. 

Ariamnes  melekalikimaka  new  species 
Figs.  41-48,  94,  106,  117 

Type  specimens.— USA:  Hawaiian  Is- 
lands: holotype  male,  allotype  female,  Maui, 
Puu  Kukui,  1067  m elev.,  20.90°N,  156.63°W, 
15  January  1998,  R.  Gillespie,  K.  Shaw 
(BPBM);  1 paratype  female,  Molokai,  Pepeo- 
pae  boardwalk  at  night,  1150  m elev., 
21.12°N,  156.90°W,  12  May  2000,  M.  Amedo, 
G.  Hormiga,  1.  Agnarsson  (EMUC). 

Etymology. — -The  specific  epithet,  regarded 
as  a noun  in  apposition,  is  from  the  Hawaiian 
phrase  “Mele  Kalikimaka”  meaning  “Merry 
Christmas”.  The  name  refers  to  the  color  of 
the  animal  in  life,  which  is  sparkling  bright 
green  and  red. 

Diagnosis. — Male  Ariamnes  melekaliki- 
maka can  be  distinguished  based  on  the  em- 
bolus which  has  a large  distal  undulation  and 
is  much  longer  and  well  separated  from  the 
conductor  (Fig.  44,  94).  The  form  of  the  ce- 
phalic projection  is  unique,  the  area  separating 
the  cephalic  and  clypeal  processes  almost 
rectangular  (usually  triangular  shaped)  (Fig. 
42).  Females  (and  to  a lesser  extent  males)  are 
recognized  by  the  relatively  short  and  high  ab- 
domen (height  35%  length)  (Fig.  47).  The  col- 
oration of  the  abdomen  is  also  unique,  being 
distinctly  marked  with  a background  color  of 
brown  (bright  green  in  life),  covered  all  over 
by  loosely  packed  silver  blocks  and  with  red 
lines  and  flecks. 

Description. — Holotype  male  (Figs.  41-44, 
94):  Carapace  dusky  dark  with  light  line  run- 
ning down  midline.  Abdomen  brown  (green- 
brown  in  life)  with  rust  diamond  on  the  dorsal 
surface  (Fig.  43).  Posterior  eyes  separated  by 
1.7  X diameter  (Fig.  41).  Cephalic  process 
19%  length  of  carapace,  angular  on  inside 
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0.10  mm 


0.10  mm 


Figures  41-48. — Ariamnes  melekaiikimaka  new  species:  41-44,  male  holotype;  45-48,  female  allotype. 
41.  Cephalic  process,  dorsal  view;  42.  Cephalic  and  clypeal  processes,  lateral  view;  43.  Abdomen,  lateral 
view;  44.  Left  palpus,  ventral  view;  45.  Cephalic  area,  dorsal  view;  46.  Cephalic  and  clypeal  area,  lateral 
view;  47.  Abdomen,  lateral  view;  48.  Vulva,  dorsal  view. 
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border,  curved  over,  thick  but  not  noticeably 
distended,  and  with  numerous  robust  setae  at 
tip  (Fig.  42).  Clypeal  process  87%  length  of 
cephalic  process.  Abdomen  relatively  short 
and  high,  3.4  X higher  at  spinnerets  than  half 
way  between  the  spinnerets  and  posterior  end 
(Fig.  43).  Abdomen  4.9  mm  length,  64%  of 
this  posterior  to  spinnerets.  Carapace  2.4  mm 
length,  1.2  mm  width.  Palp  (Figs.  44,  94);  em- 
bolus very  long  with  deep  distal  undulation, 
projecting  well  above  distal  margin  of  cym- 
bium;  conductor  (membranous)  blunLended 
and  terminating  at  edge  of  cymbium. 

Allotype  female  (Figs.  45-48,  106,  117): 
Color  similar  to  male.  Posterior  eyes  separated 
by  2.3  X diameter  (Fig.  45).  Cephalic  process 
5%  length  of  carapace,  similar  in  shape  but 
larger  (3.4  X as  long)  than  clypeal  process 
(Fig.  46).  Abdomen  relatively  short  and  high, 
— 1.7  X higher  at  spinnerets  than  half  way  be- 
tween the  spinnerets  and  posterior  end  (Fig. 
47).  Abdomen  4.5  mm  length,  57%  of  this 
posterior  to  spinnerets.  Carapace  2.2  mm 
length,  1.4  mm  width.  Vulva  (Fig.  48):  recep- 
tacles large  and  spherical,  ducts  in  loose  fig- 
ure-eight. In  external  view,  receptacles  visible, 
epigynal  area  distinct,  urn-shaped  (Fig.  106), 
scape  almost  straight  (Fig.  117). 

Variation. — Total  length  varies  6. 7-7. 3 
mm  in  males,  6. 6-7. 2 mm  in  females.  The  ab- 
domen is  brightly  colored  in  life  with  red 
marks  on  iridescent  gold. 

Natural  history. — Ariamnes  melekaliki- 
maka  is  found  in  wet  forest  habitats  at  middle 
elevations  on  the  volcano  of  Puu  Kukui,  West 
Maui,  and  on  Molokai.  This  species,  appears 
to  be  largely  free-living,  but  has  been  found 
on  the  webs  of  Orsonwelles  sp. 

Ariamnes  corniger  Simon 
Figs.  49-56,  95-96,  107,  118 

Ariamnes  corniger  Simon  1900:447,  plate  XV, 

fig.  2. 

Type  specimens. — USA:  Hawaiian  Is- 
lands: 1 female  syntype,  Maui,  Haleakala 
(MNHN);  1 female  syntype,  Lanai,  Koele 
(MNHN). 

Other  material  examined. — USA:  Hawai- 
ian Islands:  Maui,  Upper  Waikamoi  Preserve, 
1860  m elev.,  20.78°N,  156.22°W,  21  Novem- 
ber 1997,  M.  Rivera,  B.  Thorsby,  A.  Bohonak, 
(EMUC);  2 d,  2 $,  Maui,  Auwahi,  south 
slope,  Haleakala,  1250  m,  20.65°N,  156.35°W, 
20  August  1997,  R.  Gillespie,  J.  Garb,  M. 


Heddle  (EMUC);  2 6,  2 $,  Maui,  Auwahi, 
south  slope,  Haleakala,  1524  m elev., 
20.65°N,  156.35°W,  4 March  1999,  R.  Gilles- 
pie, A.  Medeiros,  K.  Teramura  (EMUC);  2 d, 
2 $,  Maui,  Kipahulu  Valley,  1830  m elev., 
20.72°N,  156.13°W,  27  April  1988,  A.C.  Med- 
eiros (EMUC);  2 d,  2 9,  Maui,  bogs  on  NE. 
rift  of  Haleakala,  1676  m elev.,  20.73°N, 
156.10°W,  15  January  1988,  R.  Gillespie,  A. 
Medeiros  (EMUC). 

Diagnosis. — Male  Ariamnes  corniger  can 
be  distinguished  based  on  the  shallow  undu- 
lations of  the  embolus  which  is  the  same 
length  as  the  conductor  (Figs.  52,  95-96),  and 
the  robust  and  slightly  curved  cephalic  pro- 
cess (Fig.  50).  Both  males  and  females  can  be 
recognized  based  on  the  anvil-shaped  abdo- 
men, much  higher  at  the  spinnerets,  and  the 
coloration  of  the  abdomen,  densely  packed 
with  silver  blocks  (Figs.  51,  55). 

Description. — Male  (Figs.  49-52,  95,  96): 
Carapace  uniformly  pale.  Abdomen  very 
densely  packed  all  over  with  silver  blocks  on 
a fairly  dark  background  (Fig.  51).  Posterior 
eyes  separated  by  2.3  X diameter  (Fig.  49). 
Cephalic  process  robust,  18%  length  of  cara- 
pace, slightly  curved  over,  not  noticeably  dis- 
tended, and  with  numerous  setae  at  tip  (Fig. 
50).  Clypeal  process  69%  length  of  cephalic 
process.  Abdomen  elongate,  much  higher,  2.8 
X,  at  spinnerets  than  half  way  between  the 
spinnerets  and  posterior  end  (Fig.  51).  Abdo- 
men 4.5  mm  length,  62%  of  this  posterior  to 
spinnerets.  Carapace  2.1  mm  length,  1.0  mm 
width.  Palp  (Figs.  52,  95,  96):  embolus  with 
shallow  undulations,  projecting  above  cym- 
bium, roughly  parallel  to  conductor  along 
length;  conductor  (membranous)  broad,  taper- 
ing to  point,  same  length  as  embolus. 

Female  (Figs.  53-56,  107,  118):  Color  sim- 
ilar to  male.  Posterior  eyes  separated  by  2.0 
X diameter  (Fig.  53).  Cephalic  process  5% 
length  of  carapace,  similar  in  shape  to,  but 
much  more  projecting  (4.6  X as  long)  than 
clypeal  process  (Fig.  54).  Abdomen  anvil- 
shaped, —2.8  X higher  at  spinnerets  than  half 
way  between  the  spinnerets  and  posterior  end 
(Fig.  55).  Abdomen  6.2  mm  length,  74%  of 
this  posterior  to  spinnerets.  Carapace  2.0  mm 
length,  1,2  mm  width.  Vulva  (Fig.  56):  recep- 
tacles spherical,  ducts  tightly  looped  in  figure- 
eight.  In  external  view,  receptacles  fairly  dis- 
tinct, epigynal  area  indistinct  (Fig.  107),  scape 
slightly  hooked  (Fig.  118). 
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Figures  49-56. — Ariamnes  corniger  Simon:  49-52,  male  holotype;  53-56,  female  allotype.  49.  Cephalic 
process,  dorsal  view;  50.  Cephalic  and  clypeal  processes,  lateral  view;  51.  Abdomen,  lateral  view;  52. 
Left  palpus,  ventral  view;  53.  Cephalic  area,  dorsal  view;  54.  Cephalic  and  clypeal  area,  lateral  view;  55. 
abdomen,  lateral  view;  56.  Vulva,  dorsal  view. 
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Variation. — Total  length  varies  6. 2-6. 9 
mm  in  males,  8. 0-8. 9 mm  in  females.  The 
abdominal  coloration  is  somewhat  variable, 
ranging  from  pale  gold  in  the  wet  forest,  to 
pure  white  in  the  dry  forest,  where  it  is  cam- 
ouflaged against  the  white  lichen  that  is  found 
throughout  the  area. 

Natural  history. — Ariamnes  corniger  is 
found  on  East  Maui,  where  it  occurs  in  both 

wet  forest  habitats  on  the  north  east  slope,  and 
dry  forest  on  the  south  slope.  To  date,  indi- 
viduals have  been  found  free  living  only. 

Ariamnes  alepeleke  new  species 
Figs.  57-64,  97,  108,  119 

Type  specimens.— USA:  Hawaiian  Is- 
lands: holotype  male,  allotype  female,  Maui, 
Waikamoi  Flume,  1250  m elev.,  20.90°N, 
156.28°W,  8 February  1999,  M.  Rivera,  & A. 
Rivera  (BPBM);  1 paratype  female,  Maui, 
Waikamoi  Flume,  1250  m elev.,  20.82°N, 
156.23°W,  13  June  1994,  A.M.  Tan  (EMUC); 
1 paratype  female,  Waikamoi,  1341  m elev., 
20.80°N,  156.25°W,  13  August  1994,  A.M. 
Tan  (EMUC);  1 paratype  male,  Makawao  For- 
est Reserve,  1463  m elev.,  20.80°N,  156.25°W, 
under  living  leaves,  5 October  1979,  S.L. 
Montgomery  (BPBM). 

Etymology. — The  specific  epithet,  regarded 
as  a noun  in  apposition,  is  named  after  Ale- 
peleke Rivera,  the  collector  of  the  type  species 
and  father  of  M.A.J.  Rivera.  Alepeleke  is  the 
Hawaiian  name  for  Alfred. 

Diagnosis.— Male  Ariamnes  alepeleke  can 
be  distinguished  based  on  the  shallow  undu- 
lations of  the  embolus  which  barely  projects 
above  cymbium  (Figs.  60,  97).  In  both  males 
and  females  the  abdomen  is  broadly  triangular 
and  solid  silver  (gold  in  life),  sometimes  with 
red  superimposed. 

Description.— Tfo/orype  male  (Figs.  57-60, 
97):  Carapace  fairly  dark  at  sides,  broad,  al- 
most white  band  running  down  midline.  Ab- 
domen very  tightly  packed  all  over  with  silver 
blocks  with  little  room  for  reticulation  be- 
tween the  blocks  (Fig.  59).  Ventral  area  above 
and  anterior  to  spinnerets  flat  brownish.  Legs 
uniformly  yellow/brown.  Posterior  eyes  sep- 
arated by  2.5  X diameter  (Fig.  57).  Cephalic 
process  20%  length  of  carapace,  slightly 
curved  over,  not  noticeably  distended,  and 
with  a number  of  fairly  short  setae  at  tip  (Fig. 
58).  Clypeal  process  70%  length  of  cephalic 
process.  Abdomen  relatively  short,  slightly 


higher,  1.2 X,  at  spinnerets  than  half  way  be- 
tween the  spinnerets  and  posterior  end  (Fig. 
59).  Abdomen  3.2  mm  length,  50%  of  this 
posterior  to  spinnerets.  Carapace  1.8  mm 
length,  0.9  mm  width.  Palp  (Figs.  60,  97): 
Embolus  with  shallow  undulations,  barely 
projecting  above  cymbium,  curving  away 
from  conductor  at  tip;  conductor  broad,  blunt- 
tipped,  terminating  at  edge  of  cymbium. 

Allotype  female  (Figs.  61-64,  108,  119): 
Color  similar  to  male.  Posterior  eyes  separated 
by  2.8  X diameter  (Fig,  61).  Cephalic  process 
3%  length  of  carapace,  similar  in  shape  to,  but 
larger  (4.3  X as  long)  than  clypeal  process 
(Fig.  62).  Abdomen  broadly  triangular,  —2.0 
X higher  at  spinnerets  than  half  way  between 
the  spinnerets  and  posterior  end  (Fig.  63).  Ab- 
domen 4.7  mm  length,  67%  of  this  posterior 
to  spinnerets.  Carapace  1.8  mm  length,  1.1 
mm  width.  Vulva  (Fig.  64):  receptacles  spher- 
ical, ducts  with  single  tight  loop.  In  external 
view,  receptacles  and  ducts  fairly  distinct  (Fig. 
108),  scape  slightly  hooked  (Fig.  119). 

Variation. — Total  length  varies  4. 8-5.0 
mm  in  males,  5. 5-6. 6 mm  in  females.  This 
species  is  bright  iridescent  gold  in  life,  with 
variable  saddle-shaped  red  markings  on  the 
dorsal  surface  of  the  abdomen. 

Natural  history. — Ariamnes  alepeleke  is 
found  in  wet  forest  habitats  at  middle  eleva- 
tions on  East  Maui.  To  date  the  species  has 
been  found  only  in  free-living  state,  and  usu- 
ally hangs  at  night  below  large  leaves  in  the 
forest. 

Ariamnes  laau  new  species 
Figs.  65-72,  98,  109,  120 

Type  specimens. — USA:  Hawaiian  Is- 
lands: holotype  male,  Maui,  Hanawi  Natural 
Area  Reserve,  Poouli  Cabin,  975  m elev., 
20.83°N,  156.13°W,  3 May  1998,  J.  Liebherr 
(BPBM);  allotype  female,  Maui,  Upper  Wai- 
kamoi, 1860  m elev.,  20.78°N,  156.22°W,  21 
November  1997,  M.  Rivera,  B.  Thorsby,  A. 
Bohonak  (BPBM);  1 paratype  male,  Maui, 
Hanawi  Natural  Area  Reserve,  Poouli  Cabin, 
975  m elev.,  20.83°N,  156.13°W,  3 May  1998, 
J.  Liebherr  (EMUC);  1 paratype  female,  Maui, 
Makawao  Forest  Reserve,  1463  m elev., 
20.80°N,  156.25°W,  under  living  leaves,  5 Oc- 
tober 1979,  S.L.  Montgomery  (BPBM);  1 par- 
atype male,  1 paratype  female,  Maui,  gulch 
east  of  Nianiau,  2130  m elev.,  20.78°N, 
156.25°W,  swept  from  Elaphoglossum  hirtum 
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Figures  57-64. — Ariamnes  alepeleke  new  species:  57—60,  male  holotype;  61-64,  female  allotype.  57. 
Cephalic  process,  dorsal  view;  58.  Cephalic  and  clypeal  processes,  lateral  view;  59.  Abdomen,  lateral 
view;  60.  Left  palpus,  ventral  view;  61.  Cephalic  area,  dorsal  view;  62.  Cephalic  and  clypeal  area,  lateral 
view;  63.  Abdomen,  lateral  view;  64.  Vulva,  dorsal  view. 
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0.05  mm 

Figures  65-72. — Ariamnes  laau  new  species:  65-68,  male  holotype;  69-72,  female  allotype.  65.  Ce- 
phalic process,  dorsal  view;  66.  Cephalic  and  clypeal  processes,  lateral  view;  67.  Abdomen,  lateral  view; 
68.  Left  palpus,  ventral  view;  69.  Cephalic  area,  dorsal  view;  70.  Cephalic  and  clypeal  area,  lateral  view; 
71.  Abdomen,  lateral  view;  72.  Vulva,  dorsal  view. 
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on  shaded  stream  bank,  6 July  1975,  W.C. 
Gagne  (BPBM). 

Etymology. — -The  specific  epithet,  regarded 
as  a noun  in  apposition,  is  from  the  Hawaiian 
word  “la‘au”  meaning  stick,  and  refers  to  the 
common  name  often  used  for  this  group  of 
Ariamnes:  '‘stick  spiders.” 

Diageosis.-^-Male  Ariamnes  laau  can  be 
distinguished  based  on  the  embolus  which  is 
almost  straight  (without  undulations)  and 
shorter  than  the  conductor  (Figs.  68,  98),  the 
latter  barely  projecting  above  the  cymbium. 
Compared  to  A.  corniger  and  A.  alepeleke  the 
cephalic  process  is  shorter  and  straight  (Fig. 
66).  In  females  the  extension  of  the  abdomen 
behind  the  spinnerets  is  greater  than  in  A.  ale- 
peleke,  and  the  difference  in  height  of  the  ab- 
domen (at  spinnerets  compared  to  behind)  is 
much  less  pronounced  than  in  A.  corniger.  In 
both  sexes  the  abdomen  is  black  with  silver 
blotches,  compared  to  silver  and  gold  in  A. 
corniger  and  A.  alepeleke  respectively. 

Description,— -Hoiotype  male  ( Figs.  65-68, 
98):  Carapace  almost  black  with  light  line 
running  domm  midline.  Abdomen  dark,  almost 
uniformly  black  on  dorsal  surface,  with  silver 
blotches  along  sides,  decreasing  posteriorly 
(Fig.  67).  Legs  dark  and  banded.  Posterior 
eyes  separated  by  1.4  X diameter  (Fig.  65). 
Cephalic  process  14%  length  of  carapace, 
straight,  and  slightly  distended  at  tip  with  nu- 
merous robust  setae  (Fig.  66).  Clypeal  process 
57%  length  of  cephalic  process.  Abdomen  rel- 
atively long,  2.4  X higher  at  spinnerets  than 
half  way  between  the  spinnerets  and  posterior 
end  (Fig.  67).  Abdomen  4.2  mm  length,  68% 
of  this  posterior  to  spinnerets.  Carapace  1.7 
mm  length,  0.9  mm  width.  Palp  (Figs.  68,  98): 
embolus  almost  straight  and  short,  terminating 
well  below  distal  margin  of  cymbiem;  con- 
ductor terminating  at  edge  of  cymbium,  longer 
than  embolus. 

Allotype  female  (Figs.  69~72,  109,  120): 
Color  similar  to  male.  Posterior  eyes  separated 
by  2.0  X diameter  (Fig.  69).  Cephalic  process 
4%  length  of  carapace,  slightly  more  pointed 
and  larger  (3.4  X as  long)  than  clypeal  process 
(Fig.  70).  Abdomen  elongate,  —1.5  X higher 
at  spinnerets  than  half  way  between  the  spin- 
nerets and  posterior  end  (Fig.  71).  Abdomen 
5,4  mm  length,  74%  of  this  posterior  to  spin- 
nerets. Carapace  1,8  mm  length,  1.0  mm 
width.  Vulva  (Fig.  72):  receptacles  spherical, 
ducts  with  single  tight  loop.  In  external  view, 


receptacles  indistinct,  epigynal  area  marked 
with  elongate  transverse  “w”  (Fig.  109), 
scape  almost  straight  (Fig.  120). 

Variation.-— Total  length  varies  5.2-6.0 
mm  in  males,  7. 0-8. 3 mm  in  females,  due  to 
variable  elongation  in  the  abdomen.  The  ab- 
domen is  very  darkly  colored  with  little  ap- 
parent variability. 

Natural  history.— A rfflMwes  iaan  is  found 
in  wet  forest  habitats  at  middle  and  high  ele- 
vations on  East  Maui.  This  species  appears  to 
be  largely  free-living,  but  has  been  found  on 
the  webs  of  Orsonwelles  sp;  habitat  associa- 
tions are  unknown. 

Ariammes  waikula  new  species 
Figs.  73-^80,  99,  110,  121 

Type  specimens, — -USA:  Hawaiian  Is- 
lands: Holotype  male,  allotype  female,  Ha- 
waii, Thurston,  Hawaii  Volcanoes  National 
Park,  1067  m elev.,  19.42°N,  155.23°W,  29 
May  1998,  M.  Rivera,  A.  Vandergast 
(BPBM);  1 paratype  female,  Hawaii,  Hoe- 
omalieo,  1036  m elev.,  19.17°N,  155.87°W,  5 
March  1999,  J.  Garb,  K.  Fay,  S.  Steven 
(EMUC). 

Etymology  .-—--The  specific  epithet,  regarded 
as  a noun  in  apposition,  is  from  the  Hawaiian 
word  “v/aikula”  meaning  gold-colored,  and 
refers  to  the  solid  gold  color  of  the  abdomen. 

Diagnosis.— Male  Ariamnes  waikula  can 
be  distinguished  based  on  the  embolus  which 
has  very  shallow  undulations,  bent  up  at  tip 
to  distal  margin  of  cymbium,  slightly  shorter 
than  the  conductor  (Figs.  76,  99).  Cephalic 
process  differs  from  A.  alepeleke  by  being 
long  and  markedly  curved  over  at  distal  end 
(Fig.  74).  In  females,  copulatary  ducts  a sim- 
ple loop  (Fig.  80).  In  both  sexes  the  entire 
abdomen  is  covered  with  large  silver  blocks 
with  red  superimposed  on  top. 

Description.— Hololj/je  male  ( Figs.  73-76, 
99):  Carapace  pale  with  dark  lines  running 
down  either  side  of  midline.  Abdomen  dull 
brown  covered  all  over  with  large  irregular 
silver  blocks,  with  red  superimposed  on  top 
(Fig.  75).  Posterior  eyes  separated  by  2.0  X 
diameter  (Fig.  73).  Cephalic  process  long, 
19%  length  of  carapace,  curved  over  at  distal 
end,  not  noticeably  distended  at  tip  with  nu- 
merous robust  setae  (Fig.  74).  Clypeal  process 
70%  length  of  cephalic  process.  Abdomen  rel- 
atively long,  1.3  X higher  at  spinnerets  than 
half  way  between  the  spinnerets  and  posterior 
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Figures  73-80. — Ariamnes  waikula  new  species:  73-76,  male  holotype;  77-80,  female  allotype.  73. 
Cephalic  process,  dorsal  view;  74,  Cephalic  and  clypeal  processes,  lateral  view;  75.  Abdomen,  lateral 
view;  76.  Left  palpus,  ventral  view;  77,  Cephalic  area,  dorsal  view;  78.  Cephalic  and  clypeal  area,  lateral 
view;  79.  Abdomen,  lateral  view;  80.  Vulva,  dorsal  view. 
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end  (Fig.  75).  Abdomen  3.2  mm  length,  60% 
of  this  posterior  to  spinnerets.  Carapace  1.8 
mm.  Palp  (Figs.  76,  99):  embolus  with  very 
shallow  undulations,  bent  up  at  tip,  terminat- 
ing at  distal  margin  of  cymbium;  conductor 
(membranous)  narrowing  towards  tip  and  ter- 
minating just  above  distal  edge  of  cymbium, 
slightly  longer  than  embolus. 

Allotype  female  (Figs.  77—80,  110,  121): 
Color  similar  to  male.  Posterior  eyes  separated 
by  1.9  X diameter  (Fig.  77).  Cephalic  process 
5%  length  of  carapace,  slightly  more  pointed 
and  larger  (5.0  X as  long)  than  clypeal  process 
(Fig.  78).  Abdomen  elongate,  ~2.3  X higher 
at  spinnerets  than  half  way  between  the  spin- 
nerets and  posterior  end  (Fig.  79).  Abdomen 
6.6  mm  length,  69%  of  this  posterior  to  spin- 
nerets. Carapace  1.8  mm  length,  1.0  mm 
width.  Vulva  (Fig.  80):  receptacles  spherical, 
ducts  with  single  tight  loop.  In  external  view, 
receptacles  and  ducts  clearly  visible  (Fig. 
110),  scape  short  and  slightly  curved  (Fig. 
121). 

Variation.— Total  length  4. 8-5.0  mm  in 
males,  8. 0-9. 3 mm  in  females,  due  to  variable 
elongation  in  the  abdomen.  The  abdomen  is 
shiny,  iridescent  gold  in  life,  sometimes  with 
red  marks. 

Natural  history, — Ariamnes  waikula  is 
found  in  wet  forest  habitats  at  middle  eleva- 
tions on  Hawaii  island.  It  lives  under  larger 
leaves  in  the  forest,  and  to  date  has  been 
found  to  be  exclusively  free-living. 

Ariamnes  Mwa  new  species 
Figs.  81-88,  100,  111,  122 

Type  specimens, — USA:  Hawaiian  Is- 
lands: holotype  male,  Hawaii,  Thurston,  Ha- 
waii Volcanoes  National  Park,  1067  m elev., 
19.42°N,  155.23°W,  29  May  1998,  M.  Rivera, 
A.  Vandergast  (BPBM);  allotype  female,  Ha- 
waii, Puu  Makaala,  1067  m elev.,  19.55°N, 
155.22°W,  October  1997,  D.  Preston  (BPBM); 
1 paratype  female,  Hawaii,  Puna  Forest  Re- 
serve, 640  m elev.,  19.44°N,  155.03°W,  11-14 
February  1983,  Y.  Ching,  S.  Gon  III  (BPBM); 
1 paratype  male,  1 paratype  female,  Hawaii, 
Thurston,  Hawaii  Volcanoes  National  Park, 
1067  m elev.,  19.42°N,  155.23°W,  29  May 
1998,  M.  Rivera,  A.  Vandergast  (EMUC). 

Etymology. — The  specific  epithet,  regarded 
as  a noun  in  apposition,  is  from  the  Hawaiian 
word  “hiwa”  meaning  black  and  refers  to  the 
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black  dorsal  surface  of  the  abdomen  of  these 
spiders. 

Diagnosis, — Male  Ariamnes  hiwa  can  be 
distinguished  based  on  the  embolus  which  has 
a deep  distal  undulation,  coupled  with  long 
conductor  drawn  out  into  thread-like  tip  ex- 
tending beyond  distal  margin  of  cymbium, 
much  longer  than  conductor  (Figs.  84,  100). 
Cephalic  process  very  slightly  curved  over 
and  distended  at  distal  end  (Fig.  82).  In  fe- 
males, copulatory  ducts  in  open  figure-eight 
(Fig.  88).  In  both  sexes  the  entire  abdomen  is 
dark  black/brown  on  top,  abdomen  greatly 
elongated  beyond  spinnerets. 

Description. — Holotype  male  (Figs.  81-84, 
100):  Carapace  dark,  lighter  band  running 
down  midline.  Abdomen  dark  on  dorsal  sur- 
face, brown  below  with  scattered  silver  blocks 
and  black  flecks  (Fig.  83).  Posterior  eyes  sep- 
arated by  1.1  X diameter  (Fig.  81).  Cephalic 
process  15%  length  of  carapace,  curved  over 
very  slightly  and  somewhat  distended  at  distal 
end  with  numerous  robust  setae  (Fig.  82). 
Clypeal  process  70%  length  of  cephalic  pro- 
cess. Abdomen  relatively  long,  2.1  X higher 
at  spinnerets  than  half  way  between  the  spin- 
nerets and  posterior  end  (Fig.  83).  Abdomen 
4.0  mm  length,  63%  of  this  posterior  to  spin- 
nerets. Carapace  1.9  mm  length,  0.9  mm 
width.  Palp  (Fig.  84,  100):  embolus  with  very 
deep  distal  undulation,  terminating  just  above 
distal  margin  of  cymbium;  conductor  (mem- 
branous) narrowing  distally  and  drawn  out 
into  long  thread-like  extension,  extending  well 
above  distal  margin  of  cymbium. 

Allotype  female  (Figs.  85-88,  111,  122): 
Color  similar  to  male.  Posterior  eyes  separated 
by  1.4  X diameter  (Fig.  85).  Cephalic  process 
5%  length  of  carapace,  similar  in  shape  and 
larger  (3.7  X as  long)  than  clypeal  process 
(Fig.  86).  Abdomen  elongate,  only  —1.5  X 
higher  at  spinnerets  than  half  way  between  the 
spinnerets  and  posterior  end  (Fig.  87).  Abdo- 
men 5.2  mm  length,  66%  of  this  posterior  to 
spinnerets.  Carapace  1.9  mm  length,  0.9  mm 
width.  Vulva  (Fig.  88):  receptacles  spherical, 
ducts  coiled  in  open  figure-eight.  In  external 
view,  upper  portion  of  receptacles  distinct, 
making  them  appear  semicircular  in  shape, 
epigyeal  area  indistinct  (Fig.  Ill),  scape 
tightly  hooked  (Fig.  122), 

Variation. — Total  length  varies  5. 2-5. 9 
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Figures  81-88. — Ariamnes  hiwa  new  species:  81-84,  male  holotype;  85-88,  female  allotype.  81.  Ce- 
phalic process,  dorsal  view;  82.  Cephalic  and  clypeal  processes,  lateral  view;  83.  Abdomen,  lateral  view; 
84.  Left  palpus,  ventral  view;  85.  Cephalic  area,  dorsal  view;  86.  Cephalic  and  clypeal  area,  lateral  view; 
87.  Abdomen,  lateral  view;  88.  Vulva,  dorsal  view. 
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Figures  89-100. — High  magnification  photographs  of  wisAq  Ariamnes  palps  in  ventral  view:  89.  Ariam- 
nes  kahili',  90.  A.  huinakolir,  91.  A.  makue',  92.  A.  uwepci',  93.  A.  poele;  94.  A.  melekalikimaka',  95.  A. 
coniiger  E.  Maui,  north  slope;  96.  A.  corniger  E.  Maui,  south  slope;  97.  A.  alepeleke',  98.  A.  laaw,  99.  A. 
waikukr,  100.  A.  hiwa.  Em  = embolus,  Co  = conductor,  TTA  = theridiid  tegular  apophysis,  MA  = median 
apophysis. 


mm  in  males,  7. 0-7.4  mm  in  females.  The 
abdomen  is  very  darkly  colored  with  little  ap- 
parent variability. 

Natural  history. — Ariamnes  hiwa  is  found 


in  wet  forest  habitats  at  middle  elevations  on 
Hawaii  island.  This  species  is  very  dark  in 
color,  and  has  been  collected  exclusively  in 
the  free-living  state,  where  it  appears  to  occur 
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Figures  101-122. — High  magnification  photographs  of  Ariamnes  vulvas:  101-111,  ventral  views;  112—122,  lateral  views.  101.  A.  kahili;  102.  A.  huinakolu; 
103.  A.  makue;  104.  A.  uwepa;  105.  A.  poele;  106.  A.  melekalikimaka;  107.  A.  corniger;  108.  A.  alepeleke;  109.  A.  laau;  110.  A.  waikula;  ill.  A.  hiwa;  112. 
A.  kahili;  113.  A.  huinakolu;  114.  A.  makue;  115.  A.  uwepa;  116.  A.  poele;  117.  A.  melekalikimaka;  118.  A.  corniger;  119.  A.  alepeleke;  120.  A.  laau;  121. 
A.  waikula;  122.  A.  hiwa. 


36 


THE  JOURNAL  OF  ARACHNOLOGY 


low  down  near  the  ground,  often  in  rocky  sites 
and  inside  rocky  crevices. 
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SEISMIC  SEXUAL  SIGNAL  DESIGN  OF  TWO  SYMPATRIC 
BURROWING  TARANTULA  SPIDERS  FROM  MEADOWS  OF 
URUGUAY:  EUPALAESTRUS  WEIJENBERGHI  AND 
ACANTHOSCURRIA  SUINA  (ARANEAE,  THERAPHOSIDAE) 


Veronica  Quirici'  and  Fernando  G.  Costa:  Laboratorio  de  Etologia,  Ecologia  y 
Evolucion,  Institute  de  Investigaciones  Biologicas  Clemente  Estable,  Avenida  Italia 
3318,  Montevideo,  Uruguay. 


ABSTRACT.  Eupalestrus  weijenberghi  (Thorell  1894)  and  Acanthosciirria  siiina  Pocock  1903  are  two 
fossorial,  sympatric,  synchronic,  and  similar-sized  species  of  tarantulas  that  inhabit  the  meadows  of  Uru- 
guay. Both  species  use  seismic  signals  for  communicating  during  courtship  (body  vibrations  in  males,  leg 
tapping  in  females),  but  little  is  known  either  about  temporal  and  spectral  signal  characteristics  or  effective 
signal  range.  Males  were  elicited  to  court  (body  vibrations)  by  exposing  them  to  sexual  pheromones  in 
one  end  of  a terrarium,  whereas  females  were  successively  placed  in  burrows  at  different  distances  from 
the  courting  male.  Seismic  male  signals  were  registered  by  using  a geophone  placed  near  the  females.  We 
found  that  E.  weijenberghi  male  signals  reach  at  least  135.75  cm,  whereas  A.  sidna  signals  reach  at  least 
1 10.5  cm.  There  was  no  correlation  between  latency  of  female  response  and  distances  at  which  the  male 
was  courting  for  either  of  the  spider  species.  For  A.  sidna,  a bout  of  vibration  was  characterized  by  two 
syllables  (tucks),  followed  by  a series  of  syllables  (buzz  1 and  buzz  2).  Eupalestrus  weijenberghi  males 
show  several  tucks,  followed  by  buzz  1 and  buzz  2.  Differences  in  sexual  signals  (length  of  syllables  and 
number  of  tucks)  are  assumed  to  maintain  the  reproductive  isolation  between  these  similar  sized,  sympatric 
and  synchronic  species.  Similarities  are  seen  in  adaptations  to  the  same  environment,  allowing  effective 
rates  of  sexual  communication  at  long  distances. 

Keywords:  Tarantula  male  signals,  seismic  signal  reach,  courtship  behavior 


Vibratory  sexual  signals  (acoustic  and  seis- 
mic) are  frequently  used  by  courting  male  spi- 
ders, including  tarantulas  (Uetz  & Stratton 
1982,  1983;  Prentice  1992,  1997;  Quirici  & 
Costa  2005).  As  tarantulas  are  nearly  blind, 
vibratory  signals  are  particularly  useful  as 
these  signals  do  not  need  light  to  be  perceived 
and  they  are  quite  directional  (Foelix  1982; 
Redondo  1994).  Long  distance  communica- 
tion is  particularly  important  for  male  spiders 
due  to  the  cannibalistic  lifestyle  of  females 
(Krafft  1980;  Uetz  & Stratton  1983),  and,  as 
mentioned  by  Narins  (1990)  and  by  Endler 
(2000),  these  signals  propagate  long  distances 
without  loss  of  effectiveness.  Seismic  signals 
generated  by  male  spiders  can  reach  1 m in 
ctenids  (through  leaves,  Rovner  & Barth 
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1981;  Barth  et  al.  1988)  and  1.20  m in  ther- 
aphosids  (using  an  artificial  substrate  Prentice 
1997).  The  usual  indicator  of  effective  signals 
is  the  behavioral  change  of  the  receptive  fe- 
male. The  most  unambiguous  receptive  re- 
sponse is  a female  signal,  usually  leg  waving, 
leg  tapping,  or  body  vibrations.  These  behav- 
iors have  been  observed  in  lycosids  (Rovner 
1968;  Costa  1975),  ctenids  (Rovner  & Barth 
1981)  and  theraphosids  (Prentice  1992;  Quir- 
ici & Costa  2005). 

Eupalestrus  weijenberghi  (Thorell  1894) 
and  Acanthoscurria  suina  Pocock  1903  are 
two  sympatric,  synchronic,  and  similar-sized 
tarantulas  species  that  inhabit  bun'ows  in  the 
meadows  of  Uruguay.  Both  species  can  be 
found  in  high  densities:  E.  weijenberghi 
shows  a random  distribution  while  A.  suina 
shows  aggregated  distribution  (Perez-Miles  et 
al.  2005).  The  mating  season  of  these  two  spe- 
cies is  brief  and  synchronic,  starting  at  the  end 
of  the  summer  (February-March)  when  a 
huge  number  of  walking  males  appear  on  the 
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roads  (“road  tarantulas”)  and  ending  two 
month  later  when  all  males  die  (Costa  & 
Perez-Miles  2002;  Perez-Miles  et  al.  2005). 
Adult  males  live  only  2 mo  in  the  wild,  but 
persist  in  good  body  condition  for  4-5  mo 
under  laboratory  conditions  (Perez-Miles  et  al. 
2005);  females  can  live  around  8-10  yr  (Costa 
pers.  obs.).  Females  continue  molting 
throughout  their  lives,  so  in  each  molt  they 
become  “virgins”  (without  sperm  in  the 
sperm  receptacles). 

These  two  species  share  the  same  repro- 
ductive strategy  and  behavior.  They  can  be 
distinguished  by  color  (A.  suina  brown,  E. 
weijenberghi  black,  with  pale  bands  in  legs), 
by  conspicuous  tibial  spurs  (only  on  E.  wei- 
jenberghi forelegs),  and  by  defensive  displays 
(A.  suina  raises  forelegs  and  opens  fangs, 
whereas  E.  weijenberghi  raises  the  abdomen). 
When  the  walking  male  touches  the  female 
silk,  which  has  been  imbued  with  sexual  pher- 
omone, he  courts  the  female  primarily  by 
means  of  body  vibration.  Body  vibrations 
generate  seismic  signals  eliciting  receptive  fe- 
male behavior  (leg  tapping),  which  orients  the 
male  toward  the  burrow  entrance  (Quirici  & 
Costa  2005).  The  seismic  nature  of  this  sys- 
tem was  elucidated  by  Quirici  & Costa  (2005) 
using  a discontinuous  substrate,  but  effective 
signal  range  and  details  of  their  temporal  and 
spectral  characteristics  were  unknown.  Our 
objectives  in  the  present  study  were  to  find  out 
the  temporal  characteristics  of  the  signals  of 
both  species,  and  also  to  find  out  how  far  sig- 
nals propagate  and  still  elicit  female  leg  tap- 
ping displays. 

METHODS 

Materials. — Spider  males  of  both  species 
were  collected  during  March  2004  in  the  prov- 
inces of  Canelones  (Solymar  Norte,  34°45'S, 
56°00'W,  and  Salinas  Norte,  34°45'S, 
55°50'W)  and  Montevideo  (Melilla,  34°45'S, 
56°20'W),  Uruguay,  with  the  maximal  dis- 
tance among  captures  being  40  km.  For  all 
experiments,  females  of  known  reproductive 
history  were  used.  They  were  collected  from 
the  same  localities  between  1996  and  1999 
and  raised  under  laboratory  conditions.  All  fe- 
males used  in  the  study  molted  in  the  labo- 
ratory between  December  2003  and  January 
2004.  A total  of  10  females  and  25  males  for 
each  species  were  used  in  this  study.  They 
were  housed  in  glass  jars  of  9.5  cm  diameter 


Figure  1 . — Schematic  representation  of  the  ex- 
perimental design  used  for  the  two  theraphosid  spe- 
cies. Broken  vertical  lines  represent  the  metallic 
grid  separating  the  male  from  the  female.  Males 
were  placed  on  the  soil,  in  the  same  place,  while 
females  remained  inside  the  burrows  that  were  cho- 
sen by  us  at  random. 

and  15  cm  height,  with  5 cm  of  soil  as  sub- 
strate and  water  provision,  and  were  fed  live 
cockroaches  (Blaptica  dubia,  Blattaria,  Bla- 
beridae)  provided  ad  libitum.  Voucher  speci- 
mens of  both  species  were  deposited  in  the 
entomological  collection  at  the  School  of  Sci- 
ences, Universidad  de  la  Republica,  Monte- 
video, Uruguay. 

Spiders  were  kept  in  captivity  for  at  least 
two  weeks  before  being  tested.  Experiments 
were  carried  out  in  four  long  glass  terraria  of 
20  cm  width  and  20  cm  height  containing  a 7 
cm  thick  layer  of  soil  as  a substrate  (collected 
from  their  natural  habitat).  For  E.  weijenber- 
ghi, the  length  of  the  two  terraria  used  was 
170  cm;  for  A.  suina,  the  two  terraria  mea- 
sured 120  cm  length  because  preliminary  ob- 
servations had  suggested  that  E.  weijenberghi 
signals  reached  farther  than  those  of  A.  suina. 
In  each  terrarium,  five  burrows  were  con- 
structed in  a line  against  the  glass  wall,  allow- 
ing visual  observations  of  female  behavior  in- 
side burrows.  The  distance  between  two 
consecutive  burrows  was  30  cm  for  E.  weijen- 
berghi and  25  cm  for  A.  suina  (Fig.  1).  Each 
terrarium  was  placed  on  an  anti-vibratory  ta- 
ble (weighty  wood  plate  placed  on  four  in- 
flated bicycle  tires)  in  order  to  minimize 
ground  vibrations  and  to  prevent  seismic  sig- 
nals from  passing  between  teiTaria  (in  a pre- 
liminary study  without  the  anti-vibratory  table 
a female  responded  to  a courting  male  in  an 
adjacent  terrarium).  A geophone  with  vertical 
polarization  (Geospace  industries,  model  GS 
20-DX,  damping  resistor  = 1000  ohms)  was 
used  to  collect  substratum-coupled  vibratory 
signals.  To  test  if  signals  would  pass  to  an 
adjacent  ten*arium,  the  geophone  was  placed 
in  one  terrarium  and  a courting  male  in  the 
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Table  L — Experimental  design  for  each  of  the 
four  terraria  used  in  this  study  (two  for  A.  suina 
and  two  for  E.  weijenberghi).  Each  male  group  was 
composed  of  five  individuals,  and  each  of  them  was 
used  once  with  one  female  for  each  of  the  two  ter- 
raria. The  five  females  (A,  B,  C,  D,  and  E)  were 
located  in  each  burrow,  avoiding  repeated  encoun- 
ters with  the  same  male.  A total  of  50  trials  were 
performed  for  each  spider  species. 


Burrow  Burrow  Burrow  Burrow  Burrow 

Males  1 2 3 4 5 


Group  1 

A 

B 

c 

D 

E 

Group  2 

E 

A 

B 

C 

D 

Group  3 

D 

E 

A 

B 

C 

Group  4 

C 

D 

E 

A 

B 

Group  5 

B 

C 

D 

E 

A 

other,  and  any  courting  signals  could  be  reg- 
istered by  the  geophone.  Data  were  recorded 
on  an  analog  recorder  UHER  4200,  at  a speed 
of  9.5  m/s  (frequency  band  of  20  Hz  to  16 
kHz).  Experiments  were  carried  out  from  16 
March  to  16  April  2004,  synchronously  with 
the  reproductive  period  of  these  species  under 
natural  conditions.  During  the  experiments, 
mean  room  temperature  was  24.96°  C (±2.05 
SD). 

Experimental  design* — Preliminary  exper- 
iments analyzing  the  duration  of  bouts  of  vi- 
brations produced  by  males  prompted  the  use 
of  the  two  step  sample  method  in  this  study 
(Snedecor  & Cochran  1984).  Primary  sample 
units  were  the  species  and  the  secondary  sam- 
ples units  were  the  individuals  within  each 
species.  Variance  components  were  examined 
throughout  one-sample  two-step  ANOVA  (hi- 
erarchical ANOVA),  following  Sokal  & Rohlf 
(1979).  The  experimental  design  is  shown  in 
Table  1.  The  order  of  consecutive  burrows, 
where  females  were  located  one  a time,  is  in- 
dicated in  Arabic  numbers  (1  to  5).  Individual 
females  are  identified  by  capital  letters  (A  to 
E).  All  burrows  were  tested  with  a female  in- 
side, perceiving  male  vibration  bouts  at  all  the 
experimental  distances.  Each  group  (1  to  5) 
was  composed  of  five  different  males.  All  the 
males  used,  as  well  as  the  male-female  pairs 
and  the  female  burrow  locations,  were  ran- 
domly assigned  but  repetition  was  avoided. 
Since  two  terraria  were  used  for  each  species, 
each  male  courted  two  different  females  dur- 
ing the  entire  experimental  period,  one  in  each 
terrarium.  Consequently,  each  female  was  ex- 


posed to  two  different  males.  Only  one  ex- 
periment was  conducted  per  day. 

Trials  in  each  terrarium  were  carried  out  for 
>24  h,  allowing  each  female  to  adapt  to  the 
burrow  (acclimatization  period).  This  time  pe- 
riod also  allowed  another  female  to  release 
sex  pheromones  at  the  end  of  the  terrarium 
where  the  males  were  located  to  help  elicit 
male  courtship.  At  approximately  19:00  h this 
last  female  was  removed  and  a male  was  lo- 
cated in  the  same  place.  The  time  of  each  ex- 
periment was  recorded  from  the  start  of  male 
courtship  until  completion  of  female  sexual 
response  or  until  30  min  after  courtship  if 
there  was  no  female  response.  The  geophone 
was  located  each  time  near  the  entrance  of  the 
occupied  burrow.  Distance  from  males  to  the 
geophone  vary  from  21.5  cm,  50.5  cm,  75.5 
cm,  110  cm  and  134.75  cm  for  E.  weijenber- 
ghi, and  15.25  cm,  37.25  cm,  60.25  cm,  84.75 
and  110.5  cm  for  A.  suina,  which  correspond 
to  the  burrow  location.  A total  of  50  trials  was 
recorded  for  each  species. 

Data  analysis. — The  temporal  characteris- 
tics of  male  courtship  signals  were  analyzed 
using  the  software,  Sound  Ruler  (0. 9.4.0), 
which  allows  the  visual  and  acoustic  identifi- 
cation of  pulses  and  accompanying  silences. 
We  analyzed  a total  of  47  male  courtship  sig- 
nals for  E.  weijenberghi  and  67  for  A.  suina, 
belonging  to  15  males  from  each  species. 

The  Fisher  two  tailed  exact  probability  test 
(Siegel  1956)  was  used  to  compare  the  occur- 
rence of  female  response  among  burrows  for 
each  species.  The  latency  of  female  response 
was  used  as  an  estimate  of  female  receptivity 
(defined  as  the  time  period  from  the  end  of 
the  first  male  bout  of  vibration  until  the  first 
female  leg  tapping,  according  to  Quirici  & 
Costa  2005).  Simple  linear  regression  was 
used  to  examine  a relationship  between  the 
latency  of  female  response  (dependent  vari- 
able) and  the  distance  between  male  and  fe- 
male (as  an  independent  variable).  Previously, 
regression  analysis  residues  were  plotted  in 
order  to  remove  outliers  and  assess  normality. 
Analyses  of  variance  were  used  for  testing 
significance  of  the  regressions  (Daniels  1989). 

When  assumptions  of  normality  or  variance 
homogeneity  were  not  confirmed,  non-para- 
metric  tests  (Mann- Whitney  U-test  and  Krus- 
kal- Wallis)  were  used.  All  statistical  analyses 
were  performed  using  the  software  program, 
Rproject  (http://www.r-project.org). 
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Table  2. — Occurrence  frequency  of  leg  tapping 
from  10  different  females  located  in  the  five  bur- 
rows. Distances  between  vibrating  male  and  each 
female  burrow  were:  1 = 21.5  cm,  2 = 50.5  cm,  3 
= 75.5  cm,  4 = 110  cm  and  5 = 134.75  cm  for 
E.  weijenberghi,  and  1 = 15.25  cm,  2 ==  37.25  cm, 
3 = 60.25  cm,  4 = 84.75  and  5 = 110.5  cm  for 
A.  suina. 


Burrow 

1 

2 

3 

4 

5 

E.  weijenberghi 

10 

9 

10 

9 

9 

A.  suina 

8 

8 

6 

7 

8 

RESULTS 

Female  responses. — In  94%  of  the  trials 
with  E.  weijenberghi  and  74%  of  the  trials 
with  in  A.  suina,  females  responded  to  court- 
ship at  all  distances,  including  cases  at  the 
maximal  possible  distance  for  E.  weijenberghi 
(135.75  cm)  and  also  for  A.  suina  (110.5  cm) 
(Table  2).  No  statistical  differences  were 
found  using  the  Fisher  exact  test  when  com- 
paring the  occurrence  of  female  response  of 
each  species  in  each  of  the  five  burrows  {P  = 
0.474  for  burrow  1,  E = 1 for  burrow  2,  P = 
0.086  for  burrow  3,  P = 0.582  for  burrow  4, 
and  P ~ I for  burrow  5). 

Table  3 shows  the  recorded  values  of  laten- 
cy of  female  calls  for  both  species  and  for 
each  burrow.  The  latency  was  highly  variable 
in  both  species,  with  all  the  obtained  variation 
coefficients  higher  than  60%.  When  compar- 
ing latency  values  across  all  five  burrows,  we 
found  no  statistical  differences  either  for  E. 
weijenberghi  (7/4  47  “ 1.192,  P = 0.879)  or  for 
A.  suina  (7/437  = 1.032,  P = 0.905). 

Simple  linear  regression  analyses  showed 
no  significant  correlation  between  distance 
and  latency  of  female  response,  neither  for  E. 


weijenberghi  = 0.479, 

^ [ critical  ] 

0.492,  n — 44,  P = 0.09)  nor  for  A,  suina 

[calculated]  ~ 0.257,  F [critical]  ~ 0.614,  n = 35, 
P = 0.37).  Moreover,  distance  explained  less 
than  2%  of  variation  in  female  behavior  in 
both  species. 

Acanthoscurria  suina:  description  of 

male  courtship  signal. — The  set  of  consecu- 
tive male  body  vibrations  separated  by  pauses, 
or  “bouts,”  was  characterized  by  two  tem- 
poral components.  A first  component  included 
a single  syllable,  identified  as  “tuck,”  where- 
as a second  component  involved  a series  of 
syllables,  referred  to  as  “buzzes”  (terms  were 
chosen  to  resemble  the  sounds  made  by  the 
spiders)  (Fig.  2).  A typical  male  vibration  bout 
was  composed  of  two  consecutive  “tucks” 
(tuck  1 mean  duration  = 0.100  s,  SD  = 0.113, 
n ~ 22;  tuck  2 mean  duration  — 0.064  s,  SD 
= 0.025,  n =25)  followed  by  two  consecutive 
“buzzes.”  (buzz  1 mean  duration  = 0.55  s, 
SD  = 0.34,  n = 63;  buzz  2 mean  duration  = 
0.745  s,  SD  = 0.237,  n = 54).  Periods  of  si- 
lence between  tucks,  between  tuck  2 and  buzz 
1 and  between  buzz  1 and  buzz  2,  were  called 
“interpulses”:  II  (mean  duration  = 0.282  s, 
SD  = 0.14,  n = 16),  12  (mean  duration  = 
0.414  s,  SD  = 0.382,  n = 24)  and  13  (mean 
duration  = 0.589  s,  SD  = 0.184,  n = 52), 
respectively. 

There  were  no  significant  differences  be- 
tween the  duration  of  tuck  1 and  tuck  2 (U  = 
148,  P = 0.429,  n — 14,  25).  When  comparing 
all  interpulse  periods,  significant  differences 
were  found  (Kruskal-Wallis  test:  7/292  — 
23.44,  P < 0.001).  Interpulse  3 (13)  had  the 
longest  mean  value.  Buzz  2 had  a greater  du- 
ration than  buzz  1 (two-tailed  t-test,  t = "4.5, 
df=  115,  P < 0.001). 

Eupalaestrus  weijenberghi:  description  of 
male  courtship  signal. — As  in  A.  suina,  male 


Table  3. — Latency  (s)  for  female  response  (leg  tapping  behavior)  for  both  tarantula  species  and  for  each 
burrow.  Values  shown  are  means,  standard  deviations  (SD)  and  coefficients  of  variation  (CV). 


Eupalaestrus  weijenberghi 

Acanthoscurria  suina 

Burrow 

Mean 

SD 

CV 

Mean 

SD 

CV 

1 

172.33 

245.27 

142% 

246.97 

188.3 

76% 

2 

80.5 

76.1 

95% 

321.13 

468.98 

146% 

3 

104.96 

68.78 

66% 

366.9 

236.65 

65% 

4 

79.82 

47.5 

60% 

456.27 

518.63 

114% 

5 

127.63 

193.89 

152% 

288.5 

311.28 

108% 
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Figure  2. — Above;  schematic  drawing  of  male  A.  siiina  courtship  through  time.  Oblique  lines  represent 
a “bout”  of  vibration  produced  by  the  male.  Entire  sequence  corresponded  to  one  minute.  Bellow:  oscil- 
logram of  a single  bout  of  vibration.  All  the  components  are  indicated  (tucks,  inteipulse  periods,  and 
buzz).  Tuck  1 and  tuck  2 were  amplified. 


bout  vibrations  of  E.  weijenherghi  presented 
single  syllables  or  tucks  (tuck  1 mean  duration 
= 0.066  s,  SD  = 0.034,  n = 33;  tuck  2 mean 
duration  ==  0.088  s,  SD  = 0.049,  n =33)  and 
sequences  of  syllables  or  buzzes  (buzz  1 mean 
duration  = 0.871  s,  SD  = 0.238,  n = 46;  buzz 
2 mean  duration  = 0.812,  SD  = 0.183,  n = 
45).  Separately  by  a serious  of  interpulses:  II 
(mean  = 0.391  s,  SD  = 0.289,  n = 33),  12 
(mean  = 0.504  s,  SD  = 0.3,  n = 33)  and  13 
(mean  = 0.459  s,  SD  = 0.159,  n = 45).  How- 
ever, vibrations  in  E.  weijenherghi  differed 
from  A.  suina  signals  in  the  number  of  tucks 
preceding  buzzes,  from  six  to  eight.  Figure  3 
shows  a schematic  representation  of  a male 
vibration  bout  throughout  time  and  an  oscil- 
logram of  a bout  of  E.  weijenherghi. 

There  were  no  statistical  differences  in  the 
duration  of  the  tucks  before  buzz  \ {U  = 
398.5,  P = 0.062,  n = 33,  33),  or  among  si- 
lences (Kruskal-Wallis  test,  //2ji()  = 5.92,  P = 
0.06).  Contrary  to  A.  suina,  no  differences  be- 
tween buzz  1 and  buzz  2 were  found  {t  = 1.3, 
df=  89,  P = 0.194). 

Male  sexual  signal  vibrations:  comparing 


both  spider  species. — When  signal  compo- 
nents were  compared,  buzz  1 of  E.  weijenher- 
ghi showed  a longer  duration  than  A.  suina  (t 
= 1.067,  P < 0.001,  df  = 107),  whereas  in- 
terpulse duration  between  buzz  1 and  buzz  2 
was  longer  in  A.  suina  (t  = —3.667,  P = 
0.004).  No  significant  differences  were  de- 
tected in  any  of  the  other  parameters;  dura- 
tions of  tuck  1 (f/  = 339.5,  P = 0.505,  n = 
33,  23),  inteipulse  {U  = 176,  P = 0.08,  n = 
32,  16),  tuck  2{U  = 316,  P = 0.129,  n = 33, 
25),  interpulse  (f  = 1.005,  P = 0.319,  df  = 
55,  n — 33,  24)  and  buzz  2 (r  = 1.569,  P = 
0.1 19,  df  = 97,  n = 45,  54).  Considering  all 
parameters  measured,  E.  weijenherghi  signal 
bouts  were  twice  as  long  as  A.  suina  ones 
(3.82  s versus  1.902  s)  (taking  into  account  all 
tucks  that  precede  buzz  1 in  E.  weijenherghi) 
and  were  statistically  significantly  different 
(Mann-Whitnney  U-test  U = 175,  P < 0.001, 
n = 46,  67).  So,  differences  between  species 
were  in  the  duration  of  buzz  1 and  in  the  du- 
ration of  13  {A.  suina  showing  higher  values) 
and  in  the  number  of  tucks  that  preceded  buzz 
1 in  E.  weijenherghi  (from  six  to  eight). 
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Eigure  3. — Above:  schematic  drawing  of  male  E.  weijenberghi  courtship  through  time.  Oblique  lines 
represent  a “bout”  of  vibration  produced  by  the  male.  Entire  sequence  corresponded  to  one  minute. 
Bellow:  oscillogram  of  a single  bout  of  vibration.  All  the  components  are  indicated  (tucks,  interpulse 
periods,  and  buzz).  Tuck  1 and  tuck  2 were  amplified. 


DISCUSSION 

Male  signal  characteristics. — Since  the 
polarization  plane  of  the  geophone  was  ver- 
tical, and  seismic  signals  generated  by  the 
courting  males  were  well  perceived  by  the  ap- 
paratus, these  signals  would  correspond  to  the 
kind  of  seismic  signals  called  “Rayleigh 
waves”  (Narins  1990).  However,  the  co-oc- 
currence of  signals  called  “Love”  waves  (Na- 
rins 1990)  can  not  be  discounted  in  E.  weijen- 
berghi and  A.  suina.  A geophone  with 
horizontal  polarization  would  be  required  to 
record  them  and  this  was  not  available  for  this 
study.  For  example,  the  fiddler  crab  Uca  pug- 
ilator  use  both  kinds  of  waves  for  communi- 
cating (Aicher  & Tautz  1990). 

Three  interspecific  differences  were  found 
in  the  temporal  structure  of  the  signal:  in  the 
length  of  buzz  1,  in  the  length  of  interpulse 
period  between  the  two  buzzes,  and  in  the 
number  of  tucks  that  precede  buzz  1.  Diver- 
gence in  sexual  signals  among  sympatric  and 
synchronous  species  would  be  an  indicator 
that  natural  selection  is  acting  on  the  signal 
design,  favoring  species  recognition  (see  Dob- 


zhansky  1940;  Greenfield  1997).  For  example, 
the  sympatric  species  of  the  ctenid  spider  Cu- 
piennius  diverge  in  their  courtship  signals, 
mainly  in  the  temporal  structure  (Schuch  & 
Barth  1990). 

Female  latency  and  signal  efficacy. — Re- 
gression analyses  showed  no  differences  in 
the  latency  of  female  response  as  a function 
of  male-female  distances.  We  conclude  that 
courtship  signals  were  above  the  response 
threshold  of  females,  and  that  signal  features 
that  elicited  female  responses  were  unchanged 
(until  135.75  cm  in  E.  weijenberghi  (135.75 
cm)  and  1 10.5  cm  in  A.  suina).  However  field 
experiments  would  be  necessary  to  confirm 
these  data.  For  example  Elias  et  al.  (2004) 
found  that  in  the  salticid  spider,  Habronattus 
dossenus  Griswold  1987  the  effectiveness  of 
male  courtship  seismic  signal  appears  to  be 
strongly  constrained  by  the  available  substra- 
tum resource.  Seismic  signals  reaching  long 
distances  were  extensively  reported  in  scor- 
pions (Brownell  & Hemmen  2001),  crickets 
(Hill  & Shadley  2001),  amphibians  (Lewis  & 
Narins  1985),  fossorial  rodents  (Heth  et  al. 
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1987,  1988;  Randall  1989,  1993,  1995;  Rado 
et  al.  1989;  Narins  et  al.  1997;  Mason  & Na- 
rins  2001),  and  spiders  (Rovner  & Barth  1981; 
Barth  et  al.  1988;  Prentice  1997).  Therefore, 
we  can  make  a prediction  about  what  could 
occur  in  open  grasslands.  Given  that  female 
burrows  are  in  high  densities  (from  0.07  in- 
dividuals/m^  to  0.65  individuals/m^)  with  dis- 
tances between  burrows  entrances  ranges  from 
8.0  cm  to  36  cm  (Perez-Miles  et  al.  2005), 
many  females  could  respond  to  male  seismic 
signals  and  compete  among  themselves,  per- 
forming leg  tapping  to  orient  the  male  towards 
each  burrow  entrance.  This  scenario  is  plau- 
sible principally  in  A.  suina  where  female  bur- 
rows showed  an  aggregated  distribution. 

The  use  of  seismic  signals. — Sharing  the 
same  spatial  and  temporal  characteristics,  both 
species  would  converge  towards  similar  seis- 
mic signal  characteristics.  As  mentioned  by 
Greenfield  (1994),  the  environmental  and 
physical  conditions  that  determine  the  repro- 
ductive period  would  be  some  of  the  pressures 
that  determine  the  sexual  signal  design 
through  selection  of  signal  efficacy.  Due  to  the 
fact  that  Eupalaestrus  weijenberghi  and  Acan- 
thoscurria  suina  inhabit  the  same  habitat  and 
microhabitat,  it  was  expected  that  they  would 
use  the  same  communicatory  channel.  Sec- 
ondarily, both  species  are  fossorial,  and  as 
some  authors  have  postulated  (Heth  et  al. 
1988;  Hill  2001;  Mason  & Narins  2001),  the 
use  of  this  kind  of  signal  could  be  due  to  con- 
vergence because  of  signal  efficacy  and  effi- 
ciency of  propagation  in  this  subterranean  en- 
vironment. 

On  the  other  hand,  following  Greenfield 
(1994)  and  Endler  (2000),  the  concentration 
of  males  in  a brief  reproductive  period  would 
be  an  indicator  that  those  males  take  advan- 
tage of  singular  environmental  conditions 
when  the  physical  conditions  for  transmission 
and  reception  of  signals  are  favorable  and  a 
huge  concentration  of  receptive  females  is 
present.  The  “road  tarantula”  males  appear  in 
large  numbers  during  cloudy  and  warm  days 
in  which  the  relative  humidity  is  high  (Perez- 
Miles  et  al.  2005).  Substrate  proprieties  (com- 
paction, moistening,  and  humidity)  determine 
the  signal  speed  transmission  of  the  signal 
(Narins  1990;  Endler  2000).  Since  a humid 
solid  is  a better  conductor  than  a dry  soil  (Na- 
rins 1990),  we  propose  that  males  of  both  spe- 
cies have  been  selected  to  take  advantage  of 


this  meteorological  condition  that  character- 
izes the  reproductive  period  of  both  these  spe- 
cies. 

From  this  present  study  we  conclude  that 
there  exists  convergence  and  divergence  in  the 
temporal  signal  characteristics  between  these 
species  and  that  the  signals  produced  by  males 
are  propagated  long  distances.  In  addition 
males  appear  to  be  taking  advantage  of  the 
climatological  conditions  of  the  reproductive 
period  when  the  signals  transmission  efficien- 
cy is  high. 
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REDESCRIPTION  OF  HOGNA  COLORADENSIS 
(BANKS  1894)  FROM  THE  SOUTHWESTERN 
UNITED  STATES  (ARANEAE,  LYCOSIDAE) 


Jozef  Slowik  and  Paula  E.  Cushing^:  Denver  Museum  of  Nature  & Science, 
Department  of  Zoology,  2001  Colorado  Blvd.,  Denver,  Colorado  80205  USA. 

ABSTRACT.  Hognci  coloradensis  (Banks  1894)  (Araneae,  Lycosidae)  is  redescribed.  Banks’  original 
description  from  1 894  made  identification  difficult.  Internal  and  external  genitalia  of  both  sexes  are  herein 
described  and  illustrated.  The  spider  is  found  east  of  the  Rocky  Mountains  from  Wyoming  south  to 
Mexico.  It  constructs  shallow,  straight  burrows  that  it  sometimes  closes  with  small  rocks  and  debris.  Lycosa 
evagra  Chamberlin  1925  is  synonymized  with  H.  coloradensis. 

Keywords:  Taxonomy,  wolf  spider,  synonymy 


Currently  24  species  of  the  genus  Hogna 
Simon  1 885  are  listed  for  North  America,  and 
1 1 for  Mexico  (Platnick  2006).  Although 
some  of  these  species  are  true  representatives 
of  the  genus  Hogna  based  upon  morphologi- 
cal characters  and  sequence  data,  others  will 
likely  be  placed  in  a new  genus  (or  genera) 
and  still  others  will  likely  be  moved  to  Ra- 
bidosa  (Dondale,  pers.  comm.).  Nevertheless, 
a need  exists  to  correctly  identify  those  spe- 
cies currently  placed  in  the  genus  until  such 
time  as  a formal  generic  revision  can  be  com- 
pleted. Identification  of  these  species  is  made 
challenging  by  the  often  poor  descriptions 
with  few  or  no  illustrations.  For  example. 
Banks’  original  description  of  Lycosa  color- 
adensis Banks  1 894  made  little  mention  of  the 
epigynum  saying  only  that,  “The  epigynum  is 
red,  it  is  an  oblong  cavity  with  undulate  mar- 
gins, from  the  bottom  projects  a capitate  sep- 
tum.” Fie  has  only  a cursory  description  of 
the  male  palp,  and  provides  no  illustrations  of 
either  sex.  Here  we  present  a redescription  of 
H.  coloradensis  with  genitalic  illustrations  for 
both  sexes. 

Illustrations  were  made  from  digital  pho- 
tographs taken  using  an  Olympus  U-CMAD3 
digital  camera  mounted  on  an  Olympus 
SZX12  stereomicroscope.  All  measurements 
are  in  millimeters.  Specimens  used  in  this 
study  are  deposited  in  the  Museum  of  Com- 


parative Zoology  at  Harvard  University  in 
Cambridge,  MA  (MCZ);  the  American  Mu- 
seum of  Natural  History  in  New  York,  NY 
(AMNH);  the  Division  of  Plant  Industry  in 
Gainesville,  FL  (DPI);  New  Mexico  State 
University  (NMSU);  the  University  of  Colo- 
rado in  Boulder  (CU);  and  the  Denver  Mu- 
seum of  Nature  & Science  (DMNS). 

Abbreviations:  AER  = anterior  eye  row; 
PER  = posterior  eye  row;  PME  = posterior 
median  eye;  PEE  = posterior  lateral  eye.  Co- 
ordinates for  collection  locales  are  provided 
unless  there  was  too  much  uncertainty  regard- 
ing the  locale  (particularly  for  some  of  the 
older  records). 

TAXONOMY 

Family  Eycosidae  Sundevall  1833 
Hogna  Simon  1885 

Type  species. — Lycosa  radiata  Latreille 
1819,  by  original  designation. 

Hogna  coloradensis  (Banks  1894) 

Figs.  1-21 

Lycosa  coloradensis  Banks  1894:50;  Banks  1898: 
268;  Chamberlin  1908:249-251,  plate  XVII  figs. 
6,  7. 

Lycosa  evagra  Chamberlin  1925:227.  New  synon- 
ymy. 

Hogna  evagra  (Chamberlin  1925):  Roewer  1955: 
254;  Platnick  2006. 

Hogna  coloradensis  (Banks  1894):  Roewer  1955: 
258;  Platnick  2006. 


‘ Corresponding  author.  E-mail:  Paula. Cushing® 
dmns.org 
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Type  material. — Lycosa  coloradensis  Banks 
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Figures  1-3. — Hogna  coloradensis  venters.  1.  Female  from  Grant  County,  New  Mexico;  2.  Male  from 
Fordsburg,  Hidalgo  County,  New  Mexico;  3.  Male  from  Silver  City,  Grant  County,  New  Mexico.  Scale 
line  = 1 mm. 


Figures  4-9. — Hogna  coloradensis  male  palpal  structures  (prolateral  views  of  median  apophyses  illus- 
trated). 4.  Median  apophysis  of  specimen  from  Fort  Stockton,  Pecos  County,  Texas;  5.  Terminal  apophysis 
of  Fort  Stockton  specimen;  6.  Median  apophysis  of  specimen  from  Monahans  Sandhills  State  Park,  Ward 
County,  Texas,  arrow  points  to  area  of  missing  membrane  (see  text);  7.  Terminal  apophysis  of  Monahans 
Sandhills  State  Park  specimen;  8.  Median  apophysis  of  specimen  from  Hermosillo,  Sonora,  Mexico;  9. 
Terminal  apophysis  of  Hermosillo  specimen. 
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Figure  10. — Palp,  ventral  view,  specimen  from 
Erie,  Weld  County,  Colorado.  E = embolus  (tip  hid- 
den), TA  = terminal  apophysis,  MA  = median 
apophysis  (see  text).  Scale  line  = 1 mm. 


1894:  1 syntype  male,  2 syntype  females: 
USA:  Colorado:  Larimer  County,  Fort  Collins 
(40°35'N,  105°05'W,  1525  m elev.),  no  date, 
Nathan  Banks  collection  (MCZ  20844). 

Lycosa  evagra  Chamberlin  1925:  Holotype 
female:  MEXICO:  Chihuahua:  Montezuma 
Station,  exact  location  unknown,  no  date  or 
collector  (MCZ  1303). 

Other  material  examined, — MEXICO: 
Sonora:  1 d,  Hermosillo  (29°04'N, 

110°58'W),  no  date  (MCZ  65765);  USA:  Ar- 
izona: Cochise  County:  1 d,  1 $,  9.6  km  E. 
of  Portal,  1 June  1955  (CU),  1 d,  1 $,  9 June 
1962  (DMNS  ZA.2270);  1 d,  1 $,  Portal 
(3U54'N,  109°08'W),  9 July  1970  (DMNS 
ZA.362);  1 d,  SE.  of  Portal,  25  June  1970 


(DMNS  ZA.325);  Colorado:  Denver  County: 
1 d,  Denver  (39°44'N,  104°59'W),  4 February 
1939  (CU);  1 $,  Smokey  Hill,  5 July  1938 
(CU);  Las  Animas  County:  1 $,  near  Chacu- 
aco  Creek  (37°33'N,  103°38'W),  12  June  1962 
(CU);  Otero  County:  1 $ , Comanche  National 
Grasslands  (39°29'N,  105°16'W),  29  May 
2004  (DMNS  ZA.7554);  Pueblo  County:  1 d, 
Pueblo  West  (38°18'N,  104°46'W),  25  Sep- 
tember 1999  (DMNS  ZA.9841);  Weld  Coun- 
ty: 1 9 , 20.9  km  N.  of  New  Raymer,  3 July 
1962  (CU),  19,3  July  1962  (CU);  1 d,  1291 
County  Rd.  11,  Erie  (40°0rN,  104°57'W),  7 
October  1999  (DMNS  ZA.9840),1  9,  Bones 
Galore,  Pawnee  National  Grasslands 
(40°43'N,  103°48'W),  9 June  1999  (DMNS 
ZA.9839),  1 9,  10  June  1999  (DMNS 
Z A. 9 842);  New  Mexico:  Dona  Ana  County:  1 
d,  Jornada  IBP  grassland  site  (32°36'N, 
106°44'W),  26  April-3  May  1997  (NMSU);  3 
d,  2 9,  Jornada  Range,  2.7  km  S.  of  South 
Well,  1 April  1990  (NMSU);  4 d,  1 9,  Jor- 
nada Range,  12  km  WNW.  of  South  Well, 
June  1989  (NMSU);  1 d,  Jornada  Range,  Plot 
1,  18-19  April  2000;  1 d,  Everhart  Ranch, 
Gap  Tank,  S.  of  Hotch  (3r53'N,  107°03'W), 
19  May  1977  (NMSU);  Grant  County:  1 9, 
Hurley  (32°4UN,  108°07'W),  2 August  1973 
(DPI),  1 9,  16  May  1972  (DPI),  1 d,  1 June 

1972  (DPI),  2 9,  16  July  1972  (DPI),  1 9,  14 
August  1972  (DPI),  19,1  September  1972 
(DPI),  1 d,  16  May  1973  (DPI),  8 d,  16  June 

1973  (DPI),  6 d,  30  June  1973  (DPI),  1 d,  1 
July  1973  (DPI),  4 d,  17  July  1973  (DPI),  1 
9,  16  September  1973  (DPI);  1 9,  Silver  City 
(32°46'N,  108°16'W),  15  August  1972  (DPI), 
3 d,  31  May  1973  (DPI);  Hidalgo  County:  1 
d,  Antelope  Wells,  U Bar  Ranch  (3r20'N, 
108°30'W),  30  June  1977  (DPI);  1 d,  Big 
Hatchet  Ranch  (3r42'N,  108°25'W),  22  June 
1977  (DPI);  1 d,  Campbell  Well,  Huecos 
Mountains  (3r27'N,  108°13'W),  13  July 
1977  (DPI);  1 d Doyle  Line  Camp,  20  June 
1977  (DPI);  1 d,  Doyle  Tank,  Sierra  Rica 
Mountains,  9 June  1977  (DPI);  1 9,  Lords- 
burg  (32°21'N,  108°42'W),  16  July  1972 
(DPI),  2 d,  15  May  1972  (DPI),  1 d,  1 June 

1972  (DPI),  5 d,  30  June  1972  (DPI),  1 d, 
14  July  1972  (DPI),  1 d,  2 9,  16  July  1972 
(DPI),  4 d,  15  May  1973  (DPI),  2 d,  31  May 

1973  (DPI),  2 d,  29  June  1973  (DPI);  2 d, 
Stone  Cabin  (3r24'N,  108°17'W),  31  May 
1977  (CU);  Lea  County:  1 9,  17.7  km  N.  of 
Tatum,  26  June  1991  (NMSU);  San  Miguel 
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Figures  11-16. — Hogna  coloradensis  epigyna.  11-15.  Ventral  view,  16.  Dorsal  view;  11.  Syntype,  Fort 
Collins,  Larimer  County,  Colorado,  arrow  points  to  undulation  along  posterior-lateral  edge  of  atrium  (see 
text);  12.  Specimen  from  Chihuahua,  Mexico;  13.  Specimen  from  Silver  City,  Grant  County,  New  Mexico; 
14.  Specimen  from  Hurley,  Grant  County,  New  Mexico,  arrows  point  to  expansion  of  median  septum  (see 
text);  15.  Specimen  from  Jornada  Range,  Dona  Ana  County,  New  Mexico;  16.  Specimen  from  Comanche 
National  Grasslands,  Otero  County,  Colorado.  Scale  lines  = 1 mm. 
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Figures  17-21. — Hogna  coloradensis  female  spermathecae  dorsal  views.  17.  Pair  of  spermathecae  of 
specimen  from  Monahans  Sandhills  State  Park,  Ward  County,  Texas;  18.  Another  specimen  from  Mona- 
hans Sandhills  State  Park,  Ward  County,  Texas;  19.  Specimen  from  Portal,  Cochise  County,  Arizona;  20. 
Specimen  from  Chihuahua,  Mexico;  21.  Specimen  from  Portal,  Cochise  County,  Arizona. 


County:  1 6',  Gallinas  River,  Las  Vegas 

(35°34'N,  105°12'W),  11  June  1949  (MCZ 
65766);  Santa  Fe  County:  1 $,  SW.  of  Santa 
Fe  (35°41'N,  105°56'W),  24  April  1977  (MCZ 
65767);  Texas:  Pecos  County:  1 (5,  1 ?,  Fort 
Stockton  (30°53'N,  102°52'W),  9 July  1974 
(AMNH);  Ward  County,  3 d,  2$,  Monahans 
Sandhills  State  Park  (3r38'N,  102°49'W),  9 
July  1974  (AMNH). 

Diagnosis. — Hogna  coloradensis  can  be 

separated  from  all  other  Hogna  and  Lycosidae 
by  a dark  area  immediately  anterior  to  the  epi- 
gastric furrow  as  well  as  a small  dark  area  just 
anterior  to  the  spinnerets,  the  rest  of  the  venter 
is  light  with  spots  (Fig.  1).  Although  this  color 
pattern  was  seen  in  94%  of  the  specimens  ex- 
amined, the  remainder  of  the  specimens 
showed  some  variability  (Figs.  2,  3;  we  de- 
scribe this  variability  below).  Males  can  be 
identified  by  the  sharply  upturned  prolateral 
end  of  the  median  apophysis  (Figs.  4,  6,  8), 
the  singular,  sickle-shaped  terminal  apophysis 
(Figs.  5,  7,  9),  and  the  embolus  tip  hidden 


behind  the  median  apophysis  (Fig.  10).  Fe- 
males (Figs.  11-16)  can  be  separated  by  the 
existence  of  an  undulation  along  the  posterior- 
lateral  edge  of  the  atrium  (Fig.  1 1,  arrow),  the 
corresponding  median  septum  that  expands  to 
fill  the  posterior  portion  of  the  atrium  (Fig.  14, 
arrows),  and  the  shape  of  the  spermathecae 
(Figs.  16-21). 

Description. — Male  (syntype):  Total  length 
10.99  mm,  carapace  length  5.37  mm,  carapace 
width  4.17  mm.  Carapace  brown  with  a me- 
dian band  of  lighter  hairs  extending  from  the 
thoracic  furrow  to  the  PME.  Other  lighter  hair 
bands  radiating  from  the  thoracic  furrow.  Oc- 
ular area  darker  between  eyes.  AER  0.97  mm 
wide,  narrower  than  PME.  PER  wider  poste- 
riorly, PME  0.99  mm  apart  measured  from 
center  to  center,  PEE  1 .53  mm  apart  from  eye 
centers.  Posterior  eyes  0.49  mm  in  diameter, 
anterior  eyes  0.20  mm  in  diameter. 

Chelicerae,  sternum,  and  coxae  dark  brown. 
Three  retromarginal  and  three  promarginal 
teeth.  Labium  dark  except  for  light  tip.  Legs 
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Table  1. — Leg  measurements  in  mm  for  Hogna 
colomdensis  male  syntype. 


I 

II 

III 

IV 

Femur 

5.17 

4.68 

4.24 

5.80 

Patella 

1.85 

1.95 

1.91 

1.92 

Tibia 

4.80 

4.19 

3.42 

3.63 

brown,  heavily  spined.  Ventral  spination  of 
leg  I:  femur  with  1 prolateral  spine,  patella 
with  1 retrolateral  spine,  tibia  with  3 pairs  of 
ventral  spines  and  1 distal  retrolateral  spine, 
metatarsus  with  1 ventral  spine.  Leg  length: 
IV,  I,  II,  III  (Table  1 presents  femur,  patella, 
and  tibia  measurements  for  syntype  male). 
Abdomen  with  a dark  heart  mark  and  two 
lighter  spots  along  each  side  of  the  heart  mark. 
Four  chevrons  follow  the  heart  mark  posteri- 
orly. Venter  pale  except  for  a dark  epigastric 
region  and  a dark  spot  anterior  to  the  spin- 
nerets. Terminal  apophysis  sickle-shaped,  an- 
terior region  wrinkled  but  without  prominent 
ridges.  Embolus  originating  from  the  anterior- 
most  region  of  palp,  curving  along  retrolateral 
side  until  middle  of  palp  (Fig.  10).  Embolus 
tip  not  visible,  located  horizontally  behind  the 
median  apophysis.  Median  apophysis  origi- 
nates from  tegulum  on  prolateral  side,  trian- 
gular, appears  shaped  like  a shark  fin  when 
viewed  anteriorly.  Prolateral  tip  of  median 
apophysis  abruptly  upturned  when  viewed 
ventrally,  lighter  than  rest  of  median  apoph- 
ysis (Fig.  10).  Tip  of  palpal  cymbium  with  2 
stout  spines. 

Female  (syntypes,  n = 2)  (Fig.  11):  Total 
length  13.67,  14.46  mm;  carapace  length  5.84, 
6.53  mm;  carapace  width  3.94,  4.62  mm;  fe- 
mur I length  3.61,  5.01  mm.  Coloration  same 
as  in  the  male  except  for:  carapace  not  as  cov- 
ered with  hair-like  setae,  legs  with  more  hair- 
like setae,  white  marks  on  abdomen  more  vis- 
ible. Epigynum  is  red,  the  anterior  margin  is 
heavily  sclerotized  with  double  anterior 
hoods.  Median  septum  approximately  one-half 
width  of  atrium  anteriorly,  expanding  into  lat- 
eral cavities  just  posterior  to  the  middle  of  the 
atrial  cavity  (Fig.  11).  Posterior  end  of  median 
septum  inverted  T-shaped,  as  wide  as  or 
slightly  wider  than  atrial  cavity  at  its  widest, 
not  excavated  on  ends. 

Variation. — Hogna  coloradensis  has  many 
size,  genitalic,  and  color  variations  evident 
throughout  its  range  (Figs.  1,  12-21).  Overall 


male  total  length  can  range  from  9.49-13.76 
mm  (n  = 8)  and  female  total  length  can  range 
from  10.50-20.10  (n  = 6).  The  male  syntype 
has  a row  of  three  spines  on  the  distal  end  of 
the  pedipalpal  femur;  however,  every  other  H. 
coloradensis  examined,  including  the  female 
syntypes,  have  four  spines. 

Spiders  collected  in  Colorado  match  Banks’ 
syntypes  in  all  respects;  however  as  speci- 
mens progress  south,  variations  become  more 
evident.  Southern  Arizona,  western  New  Mex- 
ico and  south  into  northern  Mexico  may  see 
the  atrial  undulations  of  the  epigynum  dimin- 
ish until  they  are  almost  not  visible  when 
viewed  ventrally  (Figs.  12-15);  however, 
upon  being  cleared  they  are  evident.  The  atri- 
um may  also  take  on  a more  rectangular  shape 
(Fig.  15).  There  is  variation  throughout  the 
species’  range  in  the  shape  of  the  narrow  arm 
of  the  spermatheca  as  well  (Figs.  16-21). 

One  set  of  spiders  collected  from  Monahans 
Sandhills  State  Park  in  Texas  showed  more 
variation  than  normal.  These  spiders  are 
smaller  and  lacked  almost  all  of  the  charac- 
teristic dark  coloration  on  the  venter  of  the 
abdomen  (Fig.  2).  The  epigynum  differed  in 
that  the  atrium  was  shorter  and  the  posterior 
T section  of  the  median  septum  was  thicker 
than  usual  (similar  to  Fig.  14).  Also  the  sper- 
mathecae  appear  thinner  (Fig.  17).  The  male 
palp  appears  consistent  with  other  specimens 
including  the  syntype  except  that,  in  some  of 
the  specimens,  the  upturned  end  of  the  median 
apophysis  has  a notch  where,  in  other  speci- 
mens, a continuous  thin  membrane  exists  (Fig. 
6,  arrow).  Light  colored  males  were  also 
found  from  the  Jornada  Range  in  Dona  Ana 
County,  New  Mexico. 

Another  area  of  variation  appears  in  south- 
east New  Mexico.  These  spiders  have  the  ven- 
tral area  between  the  epigastric  furrow  and  the 
spinnerets  filled  in  with  dark  spots.  The  spots 
are  organized  into  two  or  three  longitudinal 
rows  (Fig.  3).  The  palpal  characteristics  and 
the  epigynal  characteristics  match  the  general 
description  of  H.  coloradensis.  Because  there 
is  much  variation  in  H.  coloradensis  regarding 
the  thickness  of  the  spots  found  on  the  venter 
of  the  abdomen  these  specimens  are  assumed 
to  be  a dark  variation  of  H.  coloradensis. 

Specimen  notes. — The  syntypes  of  L.  co- 
loradensis were  apparently  dried  out  and  re- 
laxed in  1958.  Banks  (1894)  reported  2 males 
and  2 females  collected,  however  the  vial  con- 
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tains  only  1 male.  The  abdomen  of  one  of  the 

females  is  separated  and  the  spider  shows 
damage  from  being  dried  out. 

In  Muma’s  1980  paper  his  Lycosa  sp.  nr. 
coloradensis  is  the  darker  variation  noted 
above.  Several  other  vials  from  AMNH  and 
DPI  identified  by  either  Gertsch  or  Muma 
were  also  identified  as  Lycosa  sp.  nr.  colora- 
densis. These  specimens  were  clearly  not  H. 
coloradensis  but  were,  instead,  Geolycosa  rio- 
grande  (Wallace  1942),  G.  missouriensis 
(Banks  1895),  Hogna  baltimoriana  (Keyser- 
ling  1877),  or  were  the  dark  variation  of  H. 
coloradensis. 

Habitat  and  behavior. — In  a study  of  a 

sandy  dune  environment  vs.  a rangeland  en- 
vironment in  New  Mexico,  H.  coloradensis 
{Lycosa  coloradensis  in  text)  was  one  of  the 
dominant  species  in  the  sandy  environment 
and  almost  absent  from  the  rangeland  envi- 
ronment (Muma  1980).  The  sandy  dune  area 
consisted  of  barchan  and  parabolic  dunes  with 
sparse  shrubby  vegetation  in  the  interdunal 
area.  Half  of  the  traps  were  set  on  the  ad- 
vancing side  of  a barchan  dune  (Muma  1980). 
Another  study  comparing  a Pifion-Juniper  for- 
est to  a grassland  ecosystem,  also  in  New 
Mexico,  found  that  H.  coloradensis  was  al- 
most absent  from  the  Pinon-Juniper  study  area 
(Muma  1974,  1980).  The  grassland  was  a 
sand-clay  alluvium  with  some  gravelly  rocks 
dominated  by  low  grasses  and  shrubs  and  was 
actively  used  as  rangeland.  This  spider  was 
also  found  in  a mixed  rangeland/grassland  by 
Gertsch  & Reichert  (1976)  and  was  also  col- 
lected in  a similar  habitat  from  southeastern 


Colorado  using  a headlamp  at  night  (JS  pers. 

obs.). 

Spiders  from  Monahans  Sandhills  State 
Park  in  Texas  were  described  as  being  obli- 
gate burrowers  and  showing  distress  when  ac- 
cess to  the  burrow  was  blocked  (Jack  Brook- 
hart  pers.  obs.).  Muma  (1975)  mentions  H. 
coloradensis  as  a burrower;  however,  in  the 
lab  some  spiders  will  construct  their  own  bur- 
rows while  other  H.  coloradensis  will  readily 
use  vials  inserted  into  the  substrate  as  burrows 
(JS  pers.  obs.).  The  spider  has  been  collected 
from  small  mammal  and  other  burrows.  The 
burrow  made  by  H.  coloradensis  is  a small, 
shallow  (about  5-15  cm  deep),  straight  bur- 
row, however  the  burrow  may  angle  if  an  ob- 
stacle is  encountered.  These  burrows  lack  the 
turret  found  in  Geolycosa  burrows.  Instead, 
they  appear  to  line  the  entrance  of  the  burrow 
with  silk.  The  spider  also  uses  small  rocks  and 
debris  to  close  the  burrow  entrance.  The  spi- 
der appears  to  use  the  burrow  as  a retreat  dur- 
ing the  day,  roaming  at  night  for  prey.  This 
behavior  is  similar  to  that  of  H.  carolinensis 
(Walckenaer  1805)  (JS  pers.  obs.).  They  have 
also  been  seen  digging  after  prey  (JS  pers. 
obs.). 

Distribution. — Hogna  coloradensis  has 
been  found  from  northern  Mexico  northward 
through  eastern  Arizona,  New  Mexico,  and 
Colorado  to  the  Wyoming  border  (Fig.  22).  It 
also  is  found  in  western  Texas.  Chamberlin 
(1908)  makes  note  of  it  being  found  in  Kansas 
and  Nebraska;  however,  those  specimens 
could  not  be  located  for  verification.  The  spi- 
der is  also  mentioned  in  Rapp  (1980)  as  being 
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found  in  Mitchell,  Nebraska;  however,  those 

specimens  also  could  not  be  found  to  verify 
and  the  record  may  be  from  a direct  quote  out 
of  Worley  (1927).  Nevertheless,  the  western 
edge  of  both  those  states  as  well  as  southern 
Wyoming  would  have  suitable  habitats.  This 
species  does  not  appear  to  extend  into  the 
great  basin  area  of  Utah. 

This  project  was  supported  by  National  Sci- 
ence  Foundation  grant  DBI-0346378  awarded 
to  PEC.  Thanks  to  Charles  Dondale  for  useful 
discussions  relating  to  this  study.  Thanks  also 
to  Mark  Harvey  and  Volker  Framenau  for 
helpful  comments  and  suggestions. 
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SOSIPPUS  REVISITED:  REVIEW  OF  A 
WEB-BUILDING  WOLF  SPIDER  GENUS  FROM 
THE  AMERICAS  (ARANEAE,  LYCOSIDAE) 


Allen  R.  Brady:  Department  of  Biology,  A.  Paul  Schaap  Science  Center,  35  East  12‘^ 
Street,  Holland,  Michigan  49423,  USA.  E-mail:  brady@hope.edu 

ABSTRACT.  The  systematic  status  of  the  wolf  spider  genus  Sosippus  Simon  1888  is  reviewed.  Males 
of  four  species:  S.  pkicidiis  Brady  1972,  S.  janus  Brady  1972,  S.  michoacamis  Brady  1962  and  S.  aga- 
lenoides  Banks  1909  are  described  and  fully  illustrated  for  the  first  time.  A cladistic  analysis  based  upon 
twelve  morphological  characters  resulted  in  two  distinct  species-groups  within  Sosippus.  One  species- 
group  of  the  genus  occurs  from  Georgia  and  Florida  in  the  southeastern  United  States,  westward  along 
the  Gulf  Coast  to  south  Texas.  A second  species-group  occurs  in  Arizona  and  California,  and  is  found  in 
Mexico  and  Central  America  as  far  south  as  Costa  Rica.  A new  key  to  the  ten  species  of  Sosippus  now 
recognized  is  presented  and  updated  to  include  male  characters  and  other  features.  Collections  and  obser- 
vations since  earlier  studies  have  provided  new  information  about  the  social  behavior  and  more  widespread 
distribution  of  Sosippus  janus.  Maps  have  been  reconstructed  to  update  the  ranges  of  all  species.  A 
preliminary  cladistic  analysis  of  the  nine  species  of  Sosippus  for  which  both  genders  are  known  is  pre- 
sented. Additional  critical  drawings  are  provided  to  illustrate  features  in  the  character  analysis  and  facilitate 
use  of  the  key. 

Keywords:  Systematics,  phylogeny,  new  descriptions,  Nearctic,  Neotropical. 


Previous  studies  (Brady  1962,  1972)  re- 
vealed Sosippus  Simon  1888  to  be  unique 
among  lycosids  in  several  traits.  The  genus 
was  originally  placed  in  the  subfamily  Hip- 
pasinae  because  of  its  elongated  spinnerets  as- 
sociated with  its  web  building  behavior.  In 
comparing  Sosippus  to  species  of  Hippasa  Si- 
mon 1885,  little  similarity  was  found  in  any 
diagnostic  features,  and  the  existence  of  any 
close  relationship  between  Sosippus  and  the 
other  Hippasinae  is  doubtful.  Dondale  (1986) 
in  his  studies  of  the  subfamilies  of  Lycosidae 
placed  Sosippus  [together  with  Porrimosa 
Roewer  1960  (now  Aglaoctenus  Tullgren 
1905)  and  its  relatives]  in  the  new  subfamily 
Sosippinae.  Dondale’s  decision  was  based 
upon  characteristics  of  the  male  palpus:  (1)  the 
loss  of  the  terminal  apophysis,  (2)  the  tegular 
groove  functioning  as  a conductor,  and  (3)  the 
embolus  lying  among  a cluster  of  tegular  pro- 
cesses. According  to  Dondale  the  sister  group 
of  the  Sosippinae  is  represented  by  all  sub- 
families of  lycosids  taken  together.  A recent 
analysis  of  combined  12S  rRNA,  28S  rRNA 
and  NADHl  mtDNA  genes  by  Murphy  et  al. 
(2006)  recognized  a distinct  clade  that  in- 
cludes Sosippus  placidus  Brady  1972  and 


Aglaoctenus  lagotis  (Holmberg  1876),  sup- 
porting their  recognition  as  members  of  a sep- 
arate subfamily. 

A particular  feature  of  zoogeographical  in- 
terest is  the  restricted  distribution  of  S.  pla- 
cidus in  south  central  Florida  in  an  area  de- 
fined as  Red  Hill  Island.  During  the  Aftonian 
Interglacial  period  Red  Hill  was  the  southern- 
most island  in  a series  of  islands  that  occurred 
where  the  Florida  peninsula  now  stands  (Laes- 
sle  1958).  Brady  (1972)  suggested  two  factors 
influencing  this  insular  pattern.  First,  open 
water  gaps  between  the  Pleistocene  islands 
that  could  have  served  as  effective  barriers  to 
species  dispersal  between  the  islands,  and  sec- 
ondly, and  more  convincingly,  the  reduction 
in  population  numbers  on  these  Pleistocene  is- 
lands producing  a corresponding  reduction  in 
genetic  variability  that  could  have  facilitated 
speciation.  In  terms  used  by  Ernst  Mayr 
(1963),  a genetic  revolution  would  have  oc- 
curred. In  synopsis,  the  geographical  isolates 
would  have  become  genetically  homogeneous 
and  ecologically  specialized  for  the  conditions 
on  the  Pleistocene  islands.  As  these  islands 
were  joined  after  the  Pleistocene,  the  insular 
populations  remained  effectively  isolated  eco- 
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logically  and  reproductively.  The  present  day 
distribution  pattern  of  two  species,  S.  placidus 
and  S.  janus  Brady  1972  (to  a lesser  extent), 
fit  well  with  the  configuration  of  islands  dur- 
ing the  Pleistocene;  however,  the  saltwater 
barriers  between  islands  may  not  have  been 
so  great  as  to  overcome  the  ability  of  most 
spiders  to  balloon. 

The  emerging  factor  that  was  missing  from 
this  original  hypothesis  (Brady  1972)  is  the 
observation  of  sub-social  behavior  in  several 
species  of  Sosippus  and  the  concomitant  lack 
of  long-range  dispersal.  Many  lycosid  spider- 
lings  are  known  to  balloon  soon  after  leaving 
the  dorsum  of  the  abdomen  of  the  female 
where  they  are  first  lodged  after  hatching  from 
the  egg  case.  The  female  is  instrumental  in 
dispersal  as  she  moves  about.  But  unlike 
many  other  lycosid  species,  the  young  of  So- 
sippus remain  with  the  female  for  long  peri- 
ods. Upon  hatching  from  the  egg  sac  and  ri- 
ding on  the  female’s  abdomen  for  some  time 
the  young  remain  in  the  web  with  the  female 
(Brach  1976).  Since  the  females  do  not  leave 
the  funnel  web,  the  young  do  not  scatter,  and 
ballooning  has  not  been  observed.  Thus,  dis- 
persal is  strictly  limited,  reinforcing  the  en- 
demism characteristic  of  the  above  two  spe- 
cies. Once  populations  of  Sosippus  are 
separated,  they  will  tend  to  disperse  very 
slowly  even  in  the  absence  of  significant  geo- 
graphic barriers.  In  1997  observations  of  S. 
janus  in  my  own  laboratory  confirmed  that  the 
young  remain  with  the  female  in  the  web  even 
after  several  molts.  When  both  species  were 
contained  in  five-gallon  terraria,  the  young  of 
S.  janus  were  observed  to  be  much  more  tol- 
erant of  one  another  than  the  young  of  Allo- 
cosa  georgicola  (Walckenaer  1837)  under 
similar  conditions.  In  several  instances  the 
young  of  S.  janus  participated  in  group  feed- 
ing after  the  female  had  captured  large  prey 
items  (crickets).  The  young  alone  were  not 
able  to  utilize  large  prey  items.  The  study  of 
Sosippus,  involving  its  phylogenetic  relation- 
ships to  other  Lycosidae,  its  ecological  and 
geographical  distribution  pattern,  and  its  sub- 
social behavior,  continues  to  raise  many  inter- 
esting questions. 

METHODS 

The  procedures  for  illustrations  and  color 

descriptions  as  well  as  methods  for  measure- 


ments are  described  in  Brady  (1962,  1979). 
All  measurements  are  in  millimeters. 

Specimens  are  lodged  in  the  following  in- 
stitutions: American  Museum  of  Natural  His- 
tory, New  York  (AMNH);  Museum  of  Natural 
History,  London  (BMNH);  California  Acade- 
my of  Sciences,  San  Francisco  (CAS);  Florida 
State  Collection  of  Arthropods,  Gainesville 
(FSCA);  Hope  College  Collection,  Holland, 
Michigan  (HCC);  Museum  of  Comparative 
Zoology  at  Harvard,  Cambridge,  Massachu- 
setts (MCZ);  and  Museum  National  d’Histoire 
Naturelle,  Paris  (MNHN). 

Phylogenetic  analysis, — Species  belonging 
to  Sosippus  were  selected  as  the  in-group 
members:  S.  placidus,  S.  floridanus  Simon 
1898,  S.  janus,  S.  mimus  Chamberlin  1924,  S. 
texanus  Brady  1962,  S.  californicus  Simon 
1898,  S.  michocanus  Brady  1962,  S.  mexican- 
us  Simon  1888,  and  S.  agalenoides  Banks 
1909.  Since  S.  plutonus  Brady  1962  is  still 
known  only  from  a single  female  and  the  male 
has  not  been  discovered,  it  has  been  excluded 
from  the  study.  The  genus  Aglaoctenus  serves 
as  the  out-group  in  the  cladistic  analysis  with 
the  type  species  Aglaoctenus  lagotis  (C.L. 
Koch  1847)  serving  as  the  exemplar.  Species 
in  Aglaoctenus  and  Sosippus  make  up  the  pri- 
mary members  of  the  subfamily  Sosippinae  as 
defined  by  Dondale  (1986).  The  recognition  of 
this  subfamily  was  based  upon  characteristics 
of  the  male  palpus:  (1)  the  loss  of  the  terminal 
apophysis,  (2)  the  tegular  groove  functioning 
as  a conductor,  and  (3)  the  embolus  lying 
among  a cluster  of  tegular  processes.  Because 
they  are  encountered  much  more  frequently  in 
the  taxonomic  literature,  attention  is  called  here 
to  the  generic  names  Porrimula  Roewer  1960 
and  Porrimosa  Roewer  1960,  previously  used 
for  the  species  now  described  under  Aglaoc- 
tenus (Capocasale  1982,  1991).  Aglaoctenus 
Tullgren  1905,  is  a senior  synonym  of  Porri- 
mosa Roewer,  contra  to  the  decision  by  Carico 
(1993).  The  status  of  Aglaoctenus  was  clarified 
by  Santos  & Brescovit  (2001)  in  a revision  of 
that  South  American  spider  genus.  The  reasons 
for  these  changes  in  generic  placement  are 
summarized  in  Platnick  (2006). 

Sosippus  and  Aglaoctenus  are  the  only  New 
World  genera  of  Lycosidae  reported  to  build 
sheet  webs  with  funnel-shaped  retreats.  Con- 
comitant to  this  activity  is  the  presence  of 
elongate  posterior  spinnerets.  Another  notable 
feature  in  species  of  these  two  genera  is  the 
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Table  L — Morphological  data  matrix  used  for  the  cladistic  analysis  of  Sosippus  species.  Character 
numbers  are  the  same  as  those  described  in  the  text. 


Species 

Characters 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Sosippus  texanus 

0 

0 

0 

0 

0 

1 

1 

0 

1 

1 

1 

1 

Sosippus  placidus 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

Sosippus  mimus 

0 

0 

0 

0 

0 

1 

1 

0 

1 

1 

1 

1 

Sosippus  michoacanus 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Sosippus  mexicanus 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Sosippus  janus 

0 

0 

0 

0 

1 

1 

1 

0 

1 

1 

1 

1 

Sosippus  floridanus 

0 

0 

0 

0 

1 

0 

1 

0 

1 

1 

1 

1 

Sosippus  californicus 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

0 

Sosippus  agelenoides 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Aglaoctenus  lagotis 

1 

1 

1 

1 

0 

0 

0 

0 

1 

0 

0 

1 

absence  in  the  male  of  pedipalpal  stridulatory 
organs,  reported  by  Fernandez^Montraveta 
and  Simo  (2002)  for  Aglaoctenus  lagotis  and 
also  true  for  the  nine  species  of  Sosippus  that 
I have  examined.  In  addition,  the  species  stud- 
ied have  close  similarities  in  color  pattern, 
body  structure,  and  male  and  female  genital 
morphology.  Murphy  et  al.  (2006)  also  found 
Sosippus  and  Aglaoctenus  to  be  sister-taxa. 
Because  of  the  absence  of  comparable  features 
in  other  North  American  Lycosidae,  I found 
that  using  different  lycosid  species,  such  as 
Rabidosa  rabida  (Walckenaer  1837)  or  Glad- 
icosa  gulosa  (Walckenaer  1837),  as  a second 
out-group,  did  not  yield  any  significant  insight 
to  evolutionary  relationships. 

Characters  and  character  states. — Char- 
acter scoring  is  presented  in  Table  1 . The  char- 
acter matrix  consists  of  12  characters.  These 
characters  are  based  upon  somatic  morpholo- 
gy (5),  color  patterns  (3)  and  structural  com- 
ponents of  the  male  and  female  copulatory  or- 
gans (4).  Characters  were  scored  through 
careful  measurement,  examination  and  illus- 
tration of  key  taxonomic  components  as  well 
as  observation  of  most  species  in  the  field. 

Character  descriptions. — Somatic  char- 
acters (Fig.  1):  Character  0:  Anterior  eye  row 
(AER);  0 = slightly  recurved  (Fig.  2),  1 = 
strongly  recurved  (Fig.  3). 

Character  1 : Anterior  lateral  eye  (ALE)  na- 
celles; 0 = not  strongly  developed  (Fig.  2),  1 
= well  developed  and  directed  down  and  out- 
ward (Fig.  3). 

Character  2:  Size  ratio  of  posterior  lateral 
eye  row  (PLR)  width  to  posterior  ocular  quad- 
rangle length  (POQL);  0 = PLR  width  less 


than  1.5  times  POQL,  1 “ PLR  width  greater 
than  1.5  times  POQL. 

Character  3:  Size  ratio  of  clypeus  height 
(CLPH)  to  diameter  of  anterior  median  eye 
(AME);  0 = CLPH  subequal  to  AME  diam- 
eter, 1 = CLPH  less  than  AME  diameter. 

Character  4:  Number  of  teeth  on  each  side 
of  retromarginal  edge  of  cheliceral  fang 
groove;  0 = three  teeth,  1 = four  teeth. 

Character  5:  Color  pattern  on  carapace;  0 
= with  distinct  white  marginal  or  submarginal 
longitudinal  white  stripes  (Figs.  4,  7,  9“-ll, 
12,  15);  1 = pattern  diffuse,  without  distinct 
marginal  or  submarginal  white  stripes  (Figs. 
5,  6,  12,  13). 

Character  6:  Predominant  coloration  of  car- 
apace, produced  by  pigmentation  of  integu- 
ment together  with  clothing  of  short  setae  or 
pubescence  (basically  the  color  of  the  spider 
in  life  or  when  dried);  0 = yellow  to  brown 
in  appearance,  1 = gray  to  black  in  appear- 
ance. 

Character  7:  Color  of  venter  of  abdomen;  0 
= tan  to  pale  yellow  or  cream,  1 — orange  or 
red-orange. 

Female  reproductive  structures:  Character 
8:  Copulatory  openings  (CO);  0 = oval  or  tear 
drop  in  shape  (Figs.  31,  35,  39),  1 ” narrow 
groove,  almost  linear  in  shape  (Figs.  19,  23, 
26,  27). 

Character  9:  Size  ratio  of  width  of  anterior 
neck  (N)  of  middle  field  (MF)  to  width  of  pos- 
terior edge  of  transverse  piece  (TP);  0 = wide, 
N width  more  than  1/3  of  TP  (Figs.  31,  35, 
39),  1 = narrow,  N width  1/3  or  less  than  TP 
(Figs.  19,  23,  26,  27). 

Male  reproductive  structures:  Character  10: 
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S.  texanus 
S.  placidus 
S.  mimus 
S.  Janus 
S.  floridanus 
S.  michoacanus 
S.  mexicanus 
S.  agalenoides 
S.  californicus 


I 0 12  3 lagotis 

Figure  1. — A single  representative  of  eight  most  parsimonious  trees  produced  by  analysis  of  morpho- 
logical data  of  Sosippiis  and  Aglaoctenus  lagotis  (14  steps,  Cl  = 0.86,  RI  = 0.91)  with  character  state 
distributions  shown.  Numbers  above  branches  indicate  decay  values.  Numbers  below  branches  refer  to 
characters  that  change  along  those  branches  (circled  numbers  indicate  characters  that  are  homoplasious). 
Bold  branches  collapse  in  the  strict  consensus. 


Presence  of  finger  or  thumb-like  conductor 
(C)  (tegular  apophysis  a of  Sierwald  2000);  0 
— conductor  elongate,  broad  and  thumb-like 
(Figs.  28,  32,  36),  1 = conductor  elongate,  thin 
and  finger-like  (Figs.  16,  20,  24). 

Character  1 1 : Presence  or  absence  of  pearl- 
escent  retrolateral  lobe  (RL)  of  cymbium 
(CY);  0 = pearlescent  lobe  present  (Figs.  28, 
32,  36),  1 ==  pearlescent  lobe  absent  (Figs.  16, 
20,  24). 


Figures  2,  3. — Carapace,  frontal  view,  showing 
eye  arrangement:  2.  Sosippus  texanus,  female  from 
Goose  Island  State  Park,  Aransas  County,  Texas;  3. 
Aglaoctenus  lagotis  (O.  Pickard-Cambridge),  fe- 
male from  Rockstone,  British  Guiana. 


Analysis. — Nine  species  of  Sosippus  and 
one  outgroup,  Aglaoctenus  lagotis,  were 
scored  for  12  morphological  characters,  and 
cladistic  analyses  were  conducted  using 
PAUP*  version  4.0b  10  (Swofford  1999).  An 
exhaustive  search  was  conducted,  with  all 
characters  treated  as  unordered  and  assigned 
equal  weight.  Decay  values  were  determined 
using  AutoDecay  version  5.0  (Eriksson  2001) 
and  executed  in  PAUP*  using  the  branch  and 
bound  search  algorithm.  When  characters 
were  optimized  onto  the  resulting  phylogeny, 
the  DELTRAN  option  was  selected. 

Results. — Phylogenetic  analyses  resulted  in 
eight  most  parsimonious  trees  (Fig.  1;  14 
steps,  Cl  = 0.86,  RI  = 0.91).  Mapping  char- 
acter state  distributions  onto  a consensus  tree 
is  not  appropriate,  so  one  tree  was  selected.  In 
order  to  accommodate  this:  1)  I selected  an 
example  from  the  eight  trees  that  represents 
zoogeographic  trends  seen  in  the  group;  and 
2)  I indicated  which  of  the  branches  in  the 
representative  tree  collapse  in  the  strict  con- 
sensus. Two  well-supported  clades  were 
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Figures  4-7. — Dorsal  view  of  Sosippus  females:  4.  S.  floridanus  from  Highlands  Hammock  State  Park, 
Highlands  County,  Florida;  5.  S.  mimus  holotype,  from  Mandeville,  Saint  Tammany  Parish,  Louisiana;  6. 
S.  texanus  from  Goose  Island  State  Park,  Aransas  County,  Texas;  7.  S.  californicus  from  Brown's  Canyon, 
Baboquivari  Mountains,  Pima  County,  Arizona. 


found,  one  containing  species  with  a predom- 
leant  eastern  distribution  pattern  (S.  placidus, 
S.  floridanus,  S.  janus,  S.  mimus,  and  S.  tex- 
anus) and  the  other  clade  with  species  in  the 
western  United  States,  Mexico,  and  Central 
America  {S.  californicus,  S.  michoacanus,  S. 
mexicanus,  S.  agalenoides).  No  resolution  was 
found  within  either  clade. 

Discussion, — The  subfamily  Sosippinae, 
represented  predominantly  by  Sosippus  and 
Aglaoctenus,  is  defined  by  its  web-building 
behavior  and  elongate  posterior  spinnerets. 
Dondale  (1986)  cites  the  loss  of  the  terminal 
apophysis,  the  tegular  groove  functioning  as 
conductor,  and  the  embolus  lying  among  a 
cluster  of  tegular  apophyses  as  diagnostic 
characters  of  this  subfamily.  The  absence  of 
male  stridulatory  organs  at  the  tibio-palpal 
joint  and  the  lack  of  macrosetae  at  the  distal 
end  of  the  palpus  are  shared  characters  of  this 
clade  (Fernandez-Montraveta  & Simo  2002). 
The  recognition  of  the  subfamily  Sosippinae 
is  also  supported  by  a worldwide  investigation 


of  Lycosidae  undertaken  by  Murphy  et  ah 
(2006)  using  molecular  markers.  Color  pat- 
terns on  the  carapace,  as  illustrated  in  this 
paper,  and  the  morphology  of  the  male  and 
female  genital  organs  also  separate  sosippines 
from  other  lycosids. 

Aglaoctenus  lagotis  is  distinguished  from 
Sosippus  primarily  by  the  arrangement  and 
development  of  the  eye  rows  (Table  1).  Char- 
acters 0,  1,  2 and  3 clearly  separate  Aglaoc- 
tenus lagotis  from  Sosippus  and  emphasize 
the  dramatic  differences  in  eye  arrangement 
between  these  two  genera.  Although  showing 
similarities,  the  male  and  female  genital  mor- 
phology are  also  quite  distinct.  These  similar- 
ities and  differences  can  be  seen  by  comparing 
illustrations  of  the  two  genera. 

Number  of  retromarginal  cheliceral  teeth 
(Character  4),  pigmentation  of  the  carapace 
(Character  6)  and  venter  (Character  7)  are  rath- 
er general  (pleisiomorphic)  characters  shared 
by  Sosippus  and  Aglaoctenus.  They  occur  in 
other  lycosids.  The  color  pattern  on  the  cara- 
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Figures  8-11. — Dorsal  view  of  Sosippus  females:  8.  S.  plutonus  holotype,  from  Tenango  del  Valle, 
Mexico,  Mexico;  9.  S.  mexicanus  from  Acapulco  de  Juarez,  Guerrero,  Mexico;  10.  S.  michoacanus  ho- 
lotype, from  Tzaracua  Falls,  11  km.  from  Uruapan,  Michoacan,  Mexico;  1 1.  S',  agalenoides  syntype,  from 
Puntarenas,  Puntarenas,  Costa  Rica. 


pace  (Character  5)  and  morphology  of  the  re- 
productive structures  (Characters  8,  9,  10,  11) 
represent  more  specific  characters  (synapomor- 
phies)  separating  them  from  other  clades,  but 
shared  within  the  subfamily  Sosippinae.  How- 
ever, these  characters  are  clearly  distinct  be- 
tween Aglaoctenus  and  Sosippus,  and  support 
their  recognition  as  separate  genera. 

Examination  of  Sosippus  from  a geographic 
perspective,  as  well  as  morphological  exami- 
nation, allows  for  some  interesting  phyloge- 
netic speculation.  In  general  Sosippus  appears 
to  have  originated  in  a tropical  or  subtropical 
climate  (Central  America)  and  then  expanded 
northward  into  North  America,  diverging  into 
eastern  and  western  clades.  In  the  eastern 
clade  the  same  number  of  3-3  retromarginal 
teeth  (Character  4)  and  diffuse  color  pattern 
(Character  5)  can  be  traced,  beginning  with  S. 
texanus  in  southern  Texas,  to  S.  mimus  from 
Louisiana  to  western  Florida,  and  south  to  the 
Lake  Placid  population  of  S,  placidus.  The 


pattern  of  4-4  retromarginal  teeth  in  S.  janus 
and  S.  floridanus  appears  to  be  a derived  char- 
acter and  links  these  two  species.  However,  S. 
janus  retains  the  diffuse  color  pattern  linking 
it  with  S.  mimus  and  S.  placidus,  suggesting 
that  S.  floridanus  may  be  the  most  recently 
derived  species.  In  the  western  clade,  which 
is  connected  with  the  Mexican  and  Central 
American  species,  a phylogenetic  pattern  is 
more  difficult  to  discern.  Sosippus  calif orni- 
cus,  S.  michoacanus,  S.  mexicanus  and  S.  aga- 
lenoides share  yellow-brown  pigmentation 
(Character  6),  the  presence  of  a pearlescent 
retrolateral  lobe  on  the  cymbium  (Character 
11),  and  a relatively  wide  anterior  neck  on  the 
middle  field  of  the  epigynum  (Character  8). 
Geographically  it  appears  that  S.  californicus 
is  a recently  derived  species  and  that  S.  aga- 
lenoides with  its  more  southerly  distribution 
may  link  Sosippus  to  Aglaoctenus.  However, 
S.  michoacanus  appears  closer  to  Aglaoctenus 
lagotis  in  structure  of  the  male  palpal  organ 
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Figures  12-15. — Dorsal  view  of  Sosippus  males.  12.  S.  janus  from  Welaka  Reserve,  Welaka,  Putnam 
County,  Florida;  13.  S.  placidus  from  9.6  km  S.  of  Lake  Placid,  Highlands  County,  Florida;  14.  S.  mi- 
choacanus  from  12.8  km  SW  of  Colima,  Colima,  Mexico;  15.  A agalenoides  from  Puntarenas,  Puntarenas, 
Costa  Rica. 


and  the  female  epigynum,  which  might  qual- 
ify it  for  the  closest  link  to  an  ancestral  clade 
connecting  Sosippus  and  Aglaoctenus . 

Mexican  species  of  Sosippus  have  not  been 
welLcollected  and  it  is  possible  that  other  spe- 
cies are  present  in  Mexico  and  Central  Amer- 
ica. The  varied  topography,  different  biomes 
and  varied  vegetation  of  this  region  provide 
physical  conditions  for  speciation.  Because  of 
its  specialized  habits  that  limit  dispersal,  it  is 
very  likely  that  additional  species  of  Sosippus 
exist  there.  Much  more  work  needs  to  be  done 
in  the  field  and  laboratory  to  elucidate  the 
phylogenetic  relationships  of  species  de- 
scribed in  Sosippus  and  Aglaoctenus. 

Methods. — An  explanation  of  the  methods 
used  in  making  measurements,  as  well  as  for 
color  descriptions  and  illustrations  is  provided 
in  Brady  (1962).  The  measurement  of  the  pos- 
terior ocular  quadrangle  (POQ)  is  illustrated 
in  fig.  1.  However,  the  line  tangent  to  the  an- 
terior most  part  of  the  PME,  rather  than  the 
line  tangent  to  the  AME,  is  now  used  in  mea- 


suring the  length  of  the  carapace  and  total 
body  length. 

In  the  Key  to  Species  “Figs.”  (capitalized) 
refer  to  figures  included  in  this  paper,  while 
“figs. ’’(not  capitalized)  refer  to  figures  in  pre- 
vious papers.  The  figures  in  this  paper,  other 
than  those  of  newly  described  males,  were 
carefully  chosen  to  facilitate  use  of  the  key  and 
elucidate  characters  used  in  the  cladogram.  The 
Key  to  Species  can  be  readily  used  without  ref- 
erence to  figures  from  previous  papers.  The 
earlier  references  (figs.)  are  for  systematists 
who  might  want  to  see  variation  in  genitalic 
structure,  or  follow  the  changes  in  nomencla- 
ture of  Sosippus  populations  in  Florida. 

Under  Material  Examined  for  species  that 
are  relatively  rare  or  uncommon,  I have  cited 
all  of  the  records  (both  old  and  new).  For  spe- 
cies that  are  common,  with  many  records  from 
earlier  publications,  I have  added  new  records 
only,  and  so  indicated.  Where  new  records  are 
not  indicated,  it  means  that  all  of  the  records 
of  examined  specimens  are  listed. 
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Figures  16-19. — Sosippus  placidus.  16,  17.  Male  from  9.6  km  S.  of  Lake  Placid,  Highlands  County, 
Florida:  16,  Left  palp,  ventral  view;  17.  Left  palp,  retrolateral  view.  18,  19.  Female  from  9.6  km  S.  of 
Lake  Placid,  Highlands  County,  Florida:  18.  Vulva,  dorsal  view;  19.  Epigynum,  ventral  view. 


TAXONOMY 

Family  Lycosidae  Sundevall  1833 
Sosippus  Simon  1888 

Sosippus  Simon  1888:206. 

Sosippinus  Roewer  1955:923.  First  synonymized  by 
Brady  1962:131. 

Hippasella  Mello-Leitao  1944:342.  First  synony- 
mized by  Capocasale,  1990:140. 

Type  species. — Sosippus:  Sosippus  mexi- 
canus  Simon  1888.  The  problem  of  the  type 
species  has  been  diseussed  by  Bonnet  (1958). 
Simon  (1888)  established  the  genus  Sosippus 
and  designated  Dolomedes  oblongus  C.L. 
Koch  1847  [now  Aglaoctenus  oblongus  (C.L. 
Koch)]  as  the  type.  At  the  same  time  he  de- 
scribed Sosippus  mexicanus  as  a new  species. 
In  1898  Simon  transferred  D.  oblongus  to  the 
genus  Diapontia  Keyserling  1876  and  desig- 
nated S.  mexicanus  as  the  type  species  of  So- 
sippus, Sosippus  mexicanus  has  been  assumed 
to  be  the  type  for  the  past  108  years.  For  the 
sake  of  nomenclatural  stability,  I followed  the 
decision  reached  by  Bonnet. 


Sosippinus:  Sosippus  californicus  Simon, 
1898a,  by  original  designation. 

Hippasella:  Hippasella  nitida  Mello-Lei- 
tao, 1944,  by  original  designation. 

Diagnosis. — Anterior  eye  row  (AER),  as 
seen  from  in  front,  procurved  (Fig.  2)  Anterior 
lateral  eyes  (ALE)  subequal  to  anterior  median 
eyes  (AME)  and  mounted  on  distinct  tubercles. 
AER  wider  than  posterior  median  eye  row 
(PMR),  the  PLE  row  wider  than  the  anterior 
row.  Chelicerae  robust,  with  prominent  bosses. 
Anterior  cheliceral  margin  with  three  teeth  on 
each  side,  the  central  tooth  largest.  Posterior 
cheliceral  margin  with  three  or  four  teeth  on 
each  side  (rarely  five);  usually  constant  within 
a species.  Labium  longer  than  wide,  as  long  as 
wide,  or  slightly  wider  than  long.  Endites 
heavily  scopulate,  slightly  converging  in  front 
of  labium,  which  is  less  heavily  scopulate.  Car- 
apace with  conspicuous  longitudinal  thoracic 
groove  or  foveae.  Carapace  of  females  highest 
in  the  cephalic  region,  of  males  usually  highest 
in  the  thoracic  region.  Sternum  always  longer 
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Figures  20-23. — Sosippus  janiis.  20,  21.  Male  from  NE.  shore  of  Lake  Lochloosa,  Alachua  County, 
Florida:  20.  Left  palp,  ventral  view;  21.  Left  palp,  retrolateral  view.  22,  23.  Female  from  NE  shore  of 
Lake  Lochloosa,  Alachua  County,  Florida  22.  Vulva,  dorsal  view;  23  Epigynum,  ventral  view. 


than  wide.  Order  of  leg  length:  IV,  1,  II,  III. 
Leg  IV  longest.  Tarsi  and  metatarsi  of  legs  I 
and  II  heavily  scopulate;  tibia  I and  II  usually 
scopulate  at  distal  ends.  Males  with  legs  longer 
than  those  of  females  and  more  heavily  scop- 
ulate. For  a more  detailed  discussion  of  the 


number  of  teeth  on  the  posterior  margin  of  the 
chelicerae,  used  as  a diagnostic  character  at  the 
generic  level  by  previous  authors,  see  Brady 
(1962,  1972).  Sierwald  (2000)  was  mistaken 
about  S.  mimus  having  four  posterior  cheliceral 
teeth  on  each  side. 


KEY  TO  SPECIES 

1.  Four  posterior  cheliceral  teeth  . 2 

Three  posterior  cheliceral  teeth  3 

2(  1 ).  Carapace  with  a distinct  white  median  stripe  beginning  at  second  eye  row  and  continuing 
to  posterior  edge;  and  with  two  broad  white  submarginal  stripes  as  in  Fig.  4.  Epigynum 
as  in  Fig.  26,  figs.  18,  19  (Brady  1962),  figs.  10-13,  19-24  (Brady  1972).  Palpus  as  in 
figs.  40-43  (Brady  1962).  Throughout  Florida  Peninsula  ...........  Sosippus  floridanus 

Carapace  without  a distinct  median  white  stripe  running  length  of  carapace,  and  without 
distinct  white  submarginal  stripes  as  in  Fig.  12.  Epigynum  as  in  Figs.  22,  23,  27,  figs. 
14-18  (Brady  1972).  Palpus  as  in  Figs.  20,  21.  Northern  Florida  and  southern  Georgia 

Sosippus  janus 

3(2).  Sternum  and  ventral  surface  of  abdomen  bright  orange.  Dorsal  pattern  as  in  Fig.  13. 
Epigynum  as  in  Figs.  18,  19,  figs.  25-27  (Brady  1972).  Palpus  as  in  Figs.  16,  17. 

Southern  Florida  near  Lake  Placid  Sosippus  placidus 

Sternum  and  ventral  surface  of  abdomen  cream  to  brownish  yellow . 4 

4(3).  Without  a conspicuous  median  white  stripe  running  length  of  carapace  and  without 

distinct  submarginal  white  stripes  ..........................................  5 

With  a definite  median  white  stripe  beginning  behind  second  eye  row  and  continuing 
to  posterior  edge  of  carapace,  and  with  distinct  broad  white  marginal  or  submarginal 
stripes  7 
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Figures  24-27. — Sosippus  species.  24,  25.  S.  mimus.  Male  from  Fountain  Bleau  State  Park,  Saint  Tam- 
many Parish,  Louisiana:  24.  Left  palp,  ventral  view;  25.  Left  palp,  retrolateral  view.  26.  S.  floridanus. 
Female  from  1.6  km  E of  Horse  Creek,  De  Soto  County,  Florida.  27.  S.  janus.  Female  from  Okefenokee 
Swamp  State  Park  near  Waycross,  Ware  County,  Georgia.  Abbreviations:  CN,  conductor  of  embolus;  LP, 
longitudinal  piece  of  middle  field  of  epigynum;  MF,  middle  field  of  epigynum;  N,  neck  of  MF  of  epigy- 
num;  TP,  transverse  piece  of  MF  of  epigynum. 


5(4).  Mostly  black  in  color  without  distinct  lighter  markings  as  in  Fig.  8.  Epigynum  as  in 

figs.  25,  26  (Brady  1962).  High  elevations  in  Mexico  Sosippus  plutonus 

Dark  brown  or  gray  with  distinct  white  dashes  behind  posterior  lateral  eyes  (PLE)  and 

white  dots  on  dorsum  of  abdomen  as  in  Figs.  5,  6,  figs.  3,  4 (Brady  1962)  6 

6(5).  Dorsal  pattern  as  in  Fig.  5.  Epigynum  as  in  figs.  15,  16  (Brady  1962),  figs,  19—24 
(Brady  1972).  Palpus  as  in  Figs.  24,  25,  figs.  34,  35  (Brady  1962).  North  and  western 

Florida  to  eastern  Louisiana  Sosippus  mimus 

Dorsal  pattern  as  in  Fig.  6.  Epigynum  as  in  figs.  21,  22  (Brady  1962).  Palpus  as  in  figs. 

37-39  (Brady  1962).  Found  in  southern  Texas  Sosippus  texanus 

7(4).  Abdomen  with  wide  median  brown  stripe  bordered  by  white  lines  at  the  anterior  end; 
these  lines  broken  into  a series  of  posterior  white  dashes.  No  white  chevrons  crossing 
the  wide  median  brown  stripe,  as  in  Fig.  9.  Epigynum  as  in  figs.  23,  24  (Brady  1962). 
Palpus  as  in  figs.  46,  47  (Brady  1962)  .........................  Sosippus  mexicanus 

Abdomen  with  wide  median  brown  stripe  with  indentations  accented  by  white  spots 
anteriorly  and  with  a series  of  white  chevrons  crossing  the  median  stripe  posteriorly  as 

in  Figs.  7,  14,  15  8 

8(7).  Epigynum  with  a broad  neck  and  greatly  expanded  median  field  as  in  Figs.  30,  31. 

Palpus  as  in  Figs.  28,  29  Sosippus  michoacanus 

Epigynum  with  a relatively  narrow  neck  and  rounded  (spade-shaped)  median  field  as  in 

Figs.  34,  35,  38,  39.  Palpus  as  in  Figs.  32,  33,  36,  37  9 

9(8).  Dorsal  pattern  as  in  Fig.  7.  Epigynum  as  in  figs.  27,  28  (Brady  1962).  Palpus  as  in  figs. 

44,  45  (Brady  1962)  ......................................  Sosippus  californicus 

Dorsal  pattern  as  in  Figs.  11,  15.  Epigynum  as  in  Figs.  34,  35,  38,  39,  figs.  29,  30 
(Brady  1962).  Palpus  as  in  Figs.  32,  33,  36,  37  Sosippus  agalenoides 
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Figures  28-31. — Sosippiis  michoacanus.  28,  29.  Male  from  12.8  km  SW  of  Colima,  Colima,  Mexico: 
28.  Left  palp,  ventral  view;  29  Left  palp,  retrolateral  view.  30,  31.5.  michoacanus.  Female  from  12.8  km 
SW  of  Colima,  Colima,  Mexico:  30  Vulva,  dorsal  view;  31  Epigynum,  ventral  view. 


Sosippus  placidus  Brady  1972 
Figs.  13,  16-19,  40 

Sosippus  mimus  [in  part]:  Brady  1962:156,  figs.  34, 
35. 

Sosippus  placidus  Brady  1972:46,  figs,  25-27,  39; 
Platnick  1997:585;  Sierwald  2000:134,  figs.  1-9; 
Platnick  2006. 

Material  examined. — Type:  USA:  Flori- 
da: Highlands  County:  Holotype  female,  9.6 
km  S.  of  Lake  Placid,  27°11'N,  81°21'W,  12 
June  1968,  A.R.  Brady,  J.  Toothaker  (MCZ). 

Other  material:  USA:  Florida:  Highlands 
County:  12  juveniles,  Archbold  Biological 
Station  near  Lake  Placid,  27°11'N,  81°2UW, 
24  January-4  February  1943,  M.  Cazier 
(AMNH);  2 $,  7 juveniles,  9.6  km  S.  of  Lake 
Placid,  12  June  1968,  A.R.  Brady,  J.  Toothak- 
er (HCC);  1 6,  3 $,  same  location,  1 June 
1973,  A.R.  Brady  (HCC);  2 d,  4 $,  1 juve- 
nile, same  location,  29  June  1978,  A.R.,  M.A., 
K.D.  Brady  (HCC). 

Etymology. — Latin  adjective  derived  from 
geographic  locality,  Lake  Placid,  Florida. 
Diagnosis. — Sosippus  placidus  is  recog- 


nized by  its  striking  red-orange  ventral  sur- 
face, 3-3  posterior  cheliceral  teeth,  and  dis- 
tinct epigynum  (Figs.  18,  19).  It  differs  from 
S.  floridanus,  its  closest  relative  geographi- 
cally, in  number  of  checliceral  teeth  (floridan- 
us  with  4-4),  color  pattern  (compare  Fig.  13 
with  Fig.  4),  and  structure  of  the  epigynum 
(compare  Figs.  18,  19  with  Fig.  26  and  figs. 
18,  19  (Brady  1962),  figs.  10-13,  19-24  (Bra- 
dy 1972).  Sosippus  placidus  agrees  somewhat 
with  S.  mimus  in  dorsal  color  pattern  (com- 
pare Fig.  13  with  Fig.  5),  but  is  distinguished 
from  that  species  by  its  red-orange  ventral  sur- 
face, distinct  epigynum,  and  geographic  lo- 
cation. 

Color. — Female:  Pattern  as  in  fig.  39  (Bra- 
dy 1972).  Face  dark  reddish  brown  with  broad 
marginal  stripes  of  paler  orange-brown  due  to 
covering  of  white  setae.  Pattern  of  dark  lines 
radiating  from  thoracic  groove  as  in  male. 
Dorsum  of  abdomen  dark  brown  with  five 
pairs  of  white  spots  connected  by  white  chev- 
rons on  posterior  half.  Venter  of  abdomen 
bright  yellow-orange.  Legs  brown  with  alter- 


BRADY—SOSIPPUS  REVISITED 


65 


Figures  32-35. — Sosippus  agalenoides.  32,  33.  Male  from  Santa  Ana  near  San  Jose,  San  Jose,  Costa 
Rica:  32.  Left  palp,  ventral  view;  33.  Left  palp,  retrolateral  view.  34,  35.  S.  agalenoides.  Female  from 
Santa  Ana  near  San  Jose,  San  Jose,  Costa  Rica:  33.  Vulva,  dorsal  view;  35.  Epigynum,  ventral  view. 
Abbreviations:  RL,  retrolateral  lobe  of  epigynum;  CO,  copulatory  opening. 


nating  light  and  dusky  bands  dorsally.  Coxae 
and  trochanters  bright  orange,  conspicuously 
so  on  ventral  surfaces.  Labium  and  endites 
dark  red-orange  with  lighter  yellowish  distal 
ends.  Sternum  bright  yellow-orange. 

Male:  Pattern  illustrated  in  Fig.  13.  Face 
reddish  brown,  black  in  eye  region,  with  lat- 
eral areas  (cheeks)  lighter  orange  brown  due 
to  clothing  of  short  white  setae.  Carapace  dark 
reddish  brown  (mahogany)  with  lighter,  ilLde- 
hned  submarginal  stripes.  Pattern  of  dark  lines 
radiating  from  thoracic  groove  (Fig.  13).  Dor- 
sum of  abdomen  brown  with  dark  brown  car- 
diac area  and  a series  of  four  to  hve  white 
transverse  chevrons  diminishing  in  size  pos- 
teriorly. Lateral  edge  of  chevrons  with  white 
spots  (Fig.  13.).  Venter  tan  to  pale  yellow- 
brown  with  slight  orange  cast.  Legs  brown 
with  faint  dusky  bands  visible  on  dorsal  sur- 
faces. Coxae  and  trochanters  bright  orange  on 
ventral  surfaces.  Labium  and  endites  darker 
red  orange  with  lighter  splotches  at  distal 
ends.  Sternum  bright  orange. 

Measurements. — Eight  females  and  two 
males  of  Sosippus  placidus.  See  Table  2. 


Natural  history. — Sosippus  placidus  was 
collected  in  a very  dry  area  of  scrub  vegeta- 
tion, including  Opuntia  (Brady  1972,  figs.  44, 
45).  This  species  appears  to  have  different 
habitat  preferences  and  also  apparently  a dif- 
ferent breeding  season  than  populations  of  S. 
floridanus  in  its  vicinity.  The  area  where  S. 
placidus  has  been  encountered  was  represent- 
ed by  Red  Hill  Island  during  the  Aftonion  In- 
terglacial (Laessle  1958).  Its  restricted  geo- 
graphic distribution  seems  to  be  directly 
related  to  its  former  insular  distribution  dis- 
cussed in  the  Introduction. 

Distribution. — Highlands  County,  Florida. 

Sosippus  floridanus  Simon  1898 
Figs.  4,  26,  40 

Sosippus  floridanus  Simon  1898a:25;  Simon  1898b: 
323,  325;  Banks  1904:121,  135;  Comstock  1913: 
622;  Chamberlin  1908:293;  Comstock  1940:639; 
Wallace  1950:76;  Roewer  1955:314;  Bonnet 
1958:4093;  Roewer  1960:1004;  Brady  1962:151, 
figs.  1,  19-20,  40-43;  Brady  1972:33,  figs.  10- 
13,  19-24;  Platnick  1997:585;  Platnick  2006. 
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Figures  36-39. — Sosippus  agalenoides.  36,  37.  Male  from  Puntarenas,  Puntarenas,  Costa  Rica:  36.  Left 
palp,  ventral  view;  37.  Left  palp,  retrolateral  view.  38,  39.  Female  from  San  Jose,  San  Jose,  Costa  Rica: 
38.  Vulva,  dorsal  view;  39.  Epigynum,  ventral  view. 


Figure  40. — Distribution  map  of  four  Sosippus  species  in  southeastern  USA. 
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Table  2. — Dimensions  of  Sosippus  placidus. 


Mean  (Range)  Mean  (Range) 


Females  {n  = 8) 


Anterior  eye  row 

1.71  (L5-1.9) 

Femur  I 

6.78  (5.7-7.7) 

PME  width 

1.40  (1. 2-1.6) 

Patella-Tibia  I 

8.46  (6.9-9.4) 

PLE  width 

2.12  (1. 8-2.4) 

Metatarsus  I 

5.19  (4.1-6.3) 

POQ  length 

1.20  (1. 1-1.4) 

Tarsus  I 

3.11  (2.7-3.6) 

Car.  width  at  PLE 

3.71  (3.3-4.1) 

Total  I 

23.54  (19.4-27.0) 

Carapace  width 

5.53  (4.8-6.3) 

Femur  IV 

7.95  (7.3-7.8) 

Carapace  length 

8.01  (6.7-9.1) 

Patella-Tibia  IV 

9.32  (7.8-10.5) 

Body  length 

15.75  (14.2-17.6) 

Metatarsus  IV 

7.85  (6.8-8.9) 

Patella-Tibia  II 

7.95  (7.3-9.0) 

Tarsus  IV 

3.60  (2.9-4.0) 

Patella-Tibia  III 

6.85  (6.0-7.8) 

Total  IV 

28.66  (24.2-31.8) 

Males  {n  = 2) 

Anterior  eye  row 

1.4,  1.6 

Femur  I 

8.0,  8.9 

PME  width 

1.2,  1.3 

Patella-tibia  I 

10.2,  12.2 

PLE  width 

1.8,  1.9 

Metatarsus  I 

7.0,  9.0 

POQ  length 

1.0,  1.0 

Tarsus  I 

4.3,  5.4 

Car.  width  at  PLE 

2.9,  3.2 

Total  I 

29.5,  35.6 

Carapace  width 

4.6,  6.1 

Femur  IV 

9.3,  10.5 

Carapace  length 

7.0,  9.0 

Patella-Tibia  IV 

11.4,  13.6 

Body  length 

15.1,  16.7 

Metatarsus  IV 

12.2,  13.6 

Patella-Tibia  II 

9.7,  11.4 

Tarsus  IV 

5.1,  6.1 

Patella-Tibia  III 

8.6,  10.2 

Total  IV 

38.1,  43.8 

Material  examined. — Type:  USA:  Flori- 
da: female  holotype  without  further  locality 
data,  (MNHN),  not  examined. 

Other  material:  The  following  are  localities 
not  reported  in  Brady  (1962):  USA:  Georgia: 
Crisp  County:  1 $,  11.7  km  N.  of  Cordele, 
SrSS'N,  83°47'W,  30  May  1964,  A.R.  Brady 
(HCC).  Florida:  Alachua  County:  1 ?,  24 
March  1933,  H.K.  Wallace  (FSCA);  1 $,  18 
May  1936,  H.K.  Wallace  (FSCA);  1 c3, 
Gainesville,  29°39'N,  82°19'W,  2 April  1956, 
H.V.  Weems,  Jr.  (FSCA);  1 6,  same  location, 
23  March  1959  H.  V.  Weems,  Jr.  (FSCA);  1 
6,  same  location,  7 August  1962,  R.E.  Wood- 
ruff (FSCA);  1 $,  same  location,  19  July 
1963,  J.F  Anderson  (FSCA);  Brevard  County: 
1 d.  Cocoa,  28°23^N,  80°45'W,  23  February 
1936,  H.K.  Wallace  (FSCA);  Collier  County: 
1 $,  Naples,  26°09'N,  8r48'W,  3 March 
1936,  H.K.  Wallace  (FSCA);  Dade  County:  1 
d,  Everglades  National  Park,  29  January 
1959,  H.V.  Weems,  Jr.  (FSCA);  1 $,  11.2  km 
W.  of  Florida  City,  25°27'N,  80°29'W,  31 
March  1957,  R.  Forster,  W.J.  Gertsch 
(AMNH);  Desoto  County:  1 d,  2 $,  Brown- 
ville,  27°18'N,  SUdO'W,  4 March  1936,  Bish- 
op (AMNH);  4 d,  9 $,  Horse  Creek,  0.8  km 
E.  of  St.  Highway  72,  27°13'N,  8r51'W,  12 


June  1968,  A.R.  Brady,  J.  Toothaker  (HCC); 
Highlands  County:  1 9,  29  June  1935,  H.K. 
Wallace  (FSCA);  2 9,  Archbold  Biological 
Station,  27°irN,  81°20'W,  20  June  1962, 
A.R.  Brady  (HCC);  3 9,  Highlands  Hammock 
State  Park,  27°30'N,  8r26'W,  19  June  1962, 
A.R.  Brady  (HCC);  Lee  County:  2 9,  14  April 
1949  (FSCA);  Levy  County:  1 9,  9 April 
1937,  H.K.  Wallace  (FSCA);  5 d,  6 9,  Cedar 
Key,  20°08'N,  83°02'W,  2 June  1964,  A.R. 
Brady,  J.  Reiskind,  P.  Tongiorgi  (HCC);  5 d, 
8 9,  same  location,  9 June  1968  A.R.  Brady, 
J.  Toothaker  (HCC);  Marion  County:  1 d, 
Ocala  National  Forest,  27°18'N,  81°22'W,  26 
April  1969,  H.K.  Wallace  (FSCA);  Pasco 
County:  6 9,  Aripeka,  28°26'N,  82°40'W,  2 
June  1964,  A.R.  Brady,  J.  Reiskind  (HCC);  2 
d,  2 9,  same  location,  13  June  1968,  A.R. 
Brady,  J.  Toothaker  (HCC). 

Etymology. — Latin  adjective  derived  from 
the  type  locality,  the  state  of  Florida. 

Diagnosis. — Sosippus  floridanus  is  most 
similar  to  S.  janus.  Sosippus  floridanus  can  be 
distinguished  by  the  pattern  of  bold  white  lon- 
gitudinal stripes  on  the  carapace  (Fig.  4,  figs. 
34-38  in  Brady  1972).  In  S.  janus  the  cara- 
pace pattern  is  more  diffuse  and  there  are  no 
distinct  longitudinal  stripes  (Fig.  12,  figs.  40, 
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Table  3. — Dimensions  of  Sosippus  floridanus  from  Cedar  Key  and  Aripeka  along  the  Gulf  coast  of 
Florida. 


Mean  (Range) 

Mean  (Range) 

Females  (/i  = 10) 

Anterior  eye  row 

1.62  (1.3-1.9) 

Femur  I 

5.71  (4.3-6.7) 

PME  width 

1.41  (L2-L6) 

Patella-Tibia  I 

6.89  (5.3-8.3) 

PLE  width 

2.04  (L6-2.4) 

Metatarsus  I 

4.16  (3.2-5. 1) 

POQ  length 

1.24  (L0-L4) 

Tarsus  I 

2.70  (2.3-3.2) 

Car.  width  at  PLE 

3.43  (2.6-4. 1) 

Total  I 

19.42  (15.0-23.0) 

Carapace  width 

5.29  (4.0-6.5) 

Femur  IV 

6.53  (5. 1-7.7) 

Carapace  length 

7.52  (5.7-8.9) 

Patella-Tibia  IV 

7.78  (6.0-9.0) 

Body  length 

15.20  (11.1-20.2) 

Metatarsus  IV 

6.90  (5.6-8. 1) 

Patella-Tibia  II 

6.34  (4.9-7.7) 

Tarsus  IV 

3.26  (2.7-4.0) 

Patella-Tibia  III 

5.71  (4.3-6.7) 

Total  IV 

24.47  (19.3-28.9) 

Males  {n 

= 10) 

Anterior  eye  row 

1.28  (1.2-1.4) 

Femur  I 

5.39  (4.8-6.5) 

PME  width 

1.14  (1.0-L2) 

Patella-Tibia  I 

6.81  (6.2-8.0) 

PLE  width 

1.60  (1.4-1.8) 

Metatarsus  I 

4.14  (3.6-4.9) 

POQ  length 

1.00  (0.9-Ll) 

Tarsus  I 

2.85  (2.5-3.2) 

Car.  width  at  PLE 

2.43  (2.0-2.8) 

Total  I 

19.01  (17.0-22.6) 

Carapace  width 

4.49  (3.9-5.4) 

Femur  IV 

6.37  (5.6-7.5) 

Carapace  length 

6.24  (5.4-7. 1) 

Patella-Tibia  IV 

7.62  (6.7-8.9) 

Body  length 

12.11  (10.4-14.1) 

Metatarsus  IV 

7.28  (6.7-8.8) 

Patella-Tibia  II 

6.41  (5.6-7.6) 

Tarsus  IV 

3.36  (2.9-3.7) 

Patella-Tibia  III 

5.72  (4.9-6.8) 

Total  IV 

24.62  (21.8-28.9) 

41  in  Brady  1972).  The  shapes  of  the  epigyna 
in  these  two  species  are  similar  but  consis- 
tently different  (compare  figs.  10-12  with 
figs.  13-17  in  Brady  1972).  In  S.  floridanus 
the  edges  of  the  middle  field  are  straight  or 
even  (Fig.  26),  while  in  5'.  janus  they  are  in- 
dented or  scalloped  (Fig. 27). 

Color. — Female:  Pattern  illustrated  in  Fig. 
4 and  figs.  35,  37  (Brady  1972).  Carapace 
dark  brown,  overlaid  with  black  pubescence; 
black  in  eye  region.  Narrow  median  longitu- 
dinal white  stripe  beginning  at  second  eye  row 
and  continuing  to  the  posterior  edge  of  cara- 
pace. Broad  submarginal  white  stripes  origi- 
nating at  edge  of  clypeus  and  running  to  the 
posterior  edge  of  carapace.  Chelicerae  black, 
lighter  orange  brown  boss  on  each  side.  Ster- 
num brownish  yellow.  Endites  and  labium 
reddish  brown;  lighter  at  distal  ends.  Coxae 
light  brownish  yellow  on  ventral  surface. 
Femora  gray  on  ventral  surfaces;  dorsal  sur- 
faces brownish  yellow  background  clothed 
with  white  pubescence  with  narrow  gray 
bands  at  proximal  and  distal  ends.  Remaining 
leg  segments  brownish  yellow,  thickly  clothed 
with  black  setae.  Dorsum  of  abdomen  with 
reddish  brown  lanceolate  mark  at  base,  en- 


closed by  a wide  black  median  stripe  continu- 
ing posteriorly.  Two  pairs  of  white  spots  an- 
teriorly followed  by  four  white  chevrons 
diminishing  in  size  posteriorly.  Lateral  areas 
brown  with  scattered  black  spots.  Venter  of 
abdomen  grayish  brown. 

Male:  Pattern  illustrated  in  figs.  34,  36 
(Brady  1972).  The  white  spots  and  chevrons 
on  the  dorsum  of  the  abdomen  are  not  as  con- 
spicuous as  in  the  female,  otherwise  the  col- 
oration and  markings  are  much  the  same. 

Measurements. — Ten  females  and  ten 
males  of  Sosippus  floridanus  from  Cedar  Key 
and  Aripeka  along  the  Gulf  coast  of  Florida. 
See  Table  3. 

Natural  history. — Sosippus  floridanus  was 
collected  from  tubular  webs  leading  under  the 
trunks  of  Palmetto  bushes  and  into  the  bases 
of  tufts  of  high  grass  in  areas  of  white,  sandy 
soil  in  several  of  the  High  Pine/Palmetto  com- 
munities that  are  common  through  out  the 
Florida  peninsula.  The  webs  were  often  not 
extensively  developed,  the  tubular  portions 
being  hidden  and  the  sheet  portion  of  the  web 
consisting  of  radiating  lines  of  silk  forming  a 
very  loose  meshwork  at  the  surface  rather 
than  a definite  sheet.  Near  Cedar  Key  we 
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found  large  numbers  of  specimens  in  exten- 
sive sheet  webs  and  tubular  retreats  made  un- 
der fallen  palm  fronds.  The  ventral  surfaces  of 
femora  I and  II  were  much  darker  in  many  of 
these  specimens  than  in  previous  collections 
examined.  Also,  the  above  measurements 
show  these  specimens  to  be  somewhat  larger 
on  average  than  the  specimens  measured  by 
Brady  (1962),  but  within  the  range  of  expect- 
ed variation.  Some  individuals  from  the  Gulf 
coast  populations  exhibit  epigyna  that  are 
shaped  differently  than  the  more  common 
form  of  S.  floridanus  epigyna,  but  others  have 
the  more  common  form  illustrated  previously 
(Brady  1962,  1972).  Sosippus  floridanus,  as 
presently  viewed,  is  a widespread  species  in 
Florida,  while  other  described  species  are 
more  restricted  ecologically  and  geographi- 
cally. It  is  possible  that  more  than  one  species 
is  represented  under  this  name. 

Distribution. — Southern  Georgia,  through- 
out peninsular  Florida,  south  to  the  Florida 
Keys. 

Sosippus  janus  Brady  1972 
Figs.  12,  20-23,  27,  40 

Sosippus  mimus  Chamberlin:  Brady  1962:  fig.  17 
(misidentification,  in  part,  not  S.  mimus). 
Sosippus  janus  Brady  1972:39,  figs.  14-18,  40,  41; 
Platnick  2006. 

Material  examined. — Type:  USA:  Flori- 
da: female  holotype,  NW.  shore  of  Lake 
Lochloosa,  Alachua  County,  29°31'N, 
82°08'W,  10  June  1968,  A.R.  Brady,  J.  Tooth- 
aker  (MCZ). 

Other  material:  USA:  Georgia:  Ware 
County:  1 d,  4 $,  Okefenokee  Swamp  State 
Park  near  Waycross,  29°3rN,  82°08'W,  16 
June  1969,  A.R.  Brady  (HCC);  2 6,  10  $, 
same  location,  3 July  1987,  A.R.  Brady 
(HCC).  Florida:  Alachua  County:  1 $,  14 
June  1935,  W.  Me  (AMNH);  1 $,  13  April 
1950,  H.K.  Wallace  (FSCA);  5 6,  3 ?,  2 ju- 
veniles, NW  shore  of  Lake  Lochloosa, 
29°3rN,  82°3rW,  11  April  1968,  A.R.  Brady, 
J.  Reiskind,  J.  Toothaker  (HCC);  20  $,  8 ju- 
veniles, same  location,  10  June  1968,  A.R. 
Brady,  J.  Toothaker  (HCC);  1 6,  1 $,  2 ju- 
veniles, 4.3  km  W.  of  Melrose,  29°43N, 
82°03'W,  13  June  1968,  A.R.  Brady  (HCC); 
Hillsborough  County:  1 9, 4.8  km  N.  of  Man- 
go, 27°59^W,  82°18'W,  10  March  1976,  H.W. 
Levi  (MCZ);  Levy  County:  1 d,  2 9,  2 ju- 
veniles, 20  April  1935,  H.K.  Wallace  (FSCA); 


Marion  County:  1 9,  Kerr  Park  near  Lake 
Kerr,  29°21'N,  8r40'W,  October  1956,  H.K. 
Wallace  (FSCA);  Putnam  County:  19,2  May 
1947,  3 June  [year  not  indicated],  H.K.  Wal- 
lace (FSCA);  2 juveniles,  Welaka  Reserve, 
29°29'N,  8r40'W,  11  November  1974;  4 9, 
same  location,  26  May  1978,  A.R.  Brady 
(HCC);  1 d,  same  location,  22  May  1981, 
A.R.  Brady  (HCC);  1 d,  1 9,  same  location, 
17  May  1985,  A.R.  Brady  (HCC);  1 d,  3 9, 
same  location,  16  May  1992,  A.R.  Brady 
(HCC);  2 juveniles,  same  location,  28  April 
1993,  A.R.  Brady  (HCC);  St.  Johns  County: 
3 9,  19.2  km  N.  of  St.  Augustine,  29°54'N, 
8ri9'W,  12  June  1935,  H.  K.  Wallace 
(FSCA). 

Etymology.— The  name  is  a noun  in  ap- 
position after  the  Roman  god. 

Diagnosis. — Sosippus  janus  is  most  similar 
to  S.  floridanus  in  characters  of  the  male  pal- 
pus and  female  epigynum,  however,  it  resem- 
bles S.  mimus  more  in  color  pattern.  The  lat- 
eral edges  of  the  middle  field  of  the  epigynum 
in  S.  janus  are  indented  or  scalloped  (Figs.  22, 
23,  27),  while  in  S.  floridanus  they  are  straight 
(Fig.  26,  figs.  10-13,  19-24,  Brady  1972). 
The  shoulders  or  anterior  margins  below  the 
neck  of  the  middle  field  in  S.  floridanus  are 
also  usually  squarer  than  in  S.  janus.  The 
males  can  be  distinguished  by  comparing  col- 
or patterns  (compare  Fig.  12  with  Fig.  4);  and 
descriptions  under  S.  floridanus.  Sosippus  jan- 
us has  4-4  posterior  cheliceral  teeth,  unlike  S. 
mimus  which  has  3-3  (Brady  1972).  Present 
records  also  indicate  that  d.  mimus  does  not 
occur  in  peninsular  Florida. 

Color. — Female:  Pattern  illustrated  in  fig. 
41  (Brady  1972).  Face  dark  reddish  brown 
with  white  setae  from  ALE  to  outer  lower 
edge  of  clypeus.  Carapace  dark  reddish  brown 
with  margins  of  lighter  color  covered  with 
white  pubescence.  Alternate  dark  and  white 
lines  radiating  from  thoracic  groove.  A me- 
dian white  stripe  between  PLE  to  thoracic 
groove  and  a pair  of  white  stripes  from  inner 
edge  of  PME  continuing  to  posterior  cephalic 
region.  Dorsum  of  abdomen  with  a wide  dark 
brown  median  stripe  bounded  by  lighter  areas 
of  brown  intermixed  with  fine  white  setae. 
Four  or  five  white  chevrons  sometimes  faintly 
visible  on  posterior  half.  Venter  of  abdomen 
pale  yellow  to  yellow  brown  above  epigastric 
furrow,  cream  to  brown  below  furrow  and 
thickly  clothed  with  white  setae.  Legs  yellow 
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Table  4. — Dimensions  of  Sosippus  janus. 


Mean  (Range)  Mean  (Range) 


Females  («  = 10) 


Anterior  eye  row 

1.66  (L6-L8) 

Femur  I 

5.57  (5.0-6.0) 

PME  width 

1.31  (1.2-1. 4) 

Patella-Tibia  I 

7.01  (6.5-7.3) 

PLE  width 

1.99  (1. 8-2.2) 

Metatarsus  I 

4.12  (3.6-4.5) 

POQ  length 

1.12  (LO-1.2) 

Tarsus  I 

2.70  (2.6-2.9) 

Car.  width  at  PLE 

3.67  (3.5-4.0) 

Total  I 

19.40  (18.0-20.5) 

Carapace  width 

5.36  (4.8-5.8) 

Femur  IV 

6A4  (5J-6J) 

Carapace  length 

7.62  (6.9-8. 1) 

Patella-Tibia  IV 

7.61  (7.0-8.0) 

Body  length 

15.44  (13.7-17.2) 

Metatarsus  IV 

6.72  (6.3-7.0) 

Patella-Tibia  II 

6.50  (6. 1-6.7) 

Tarsus  IV 

3.26  (3.0-3.5) 

Patella-Tibia  III 

5.65  (5.3-6.1) 

Total  IV 

24.02  (22.6-25.0) 

Males 

{n  = 10) 

Anterior  eye  row 

1.35  (L2-L5) 

Femur  I 

5.63  (4.8~6.4) 

PME  width 

1.14  (L1~L2) 

Patella-Tibia  I 

7.33  (6.3-8. 1) 

PLE  width 

1.66  (L5-L8) 

Metatarsus  I 

4.80  (4.0-5.3) 

POQ  length 

0.98  (0.9-L0) 

Tarsus  I 

3.13  (2.8-3.6) 

Car.  width  at  PLE 

2.89  (2.4-3.2) 

Total  I 

21.01  (17.8-23.4) 

Carapace  width 

4.81  (4.0-5.9) 

Femur  IV 

6.57  (5.6-7.5) 

Carapace  length 

6.54  (5.7-7.7) 

Patella-Tibia  IV 

7.94  (6.8-8.6) 

Body  length 

12.54  (10.2-14.8) 

Metatarsus  IV 

7.71  (6.7-8.4) 

Patella-Tibia  II 

6.90  (5.7-7.8) 

Tarsus  IV 

3.63  (3.3-4.0) 

Patella-Tibia  III 

6.06  (4.9-6.9) 

Total  IV 

25.82  (22.3-28.3) 

brown  to  orange  brown;  coxae  lighter,  yellow 
orange  on  ventral  surface.  Labium  and  endites 
dark  brown  with  lighter  yellowish  distal  ends. 
Sternum  yellow-brown. 

Male:  Pattern  illustrated  in  Fig.  5 and  fig. 
40  (Brady  1972).  Face  dark  reddish  brown 
with  broad  white  stripes  on  each  side  extend- 
ing from  below  PME  diagonally  downward 
toward  cheliceral  condyles.  Eye  region  black. 
Chelicerae  dark  reddish  brown,  black  distally. 
Palpus  brownish  yellow  to  brown.  Carapace 
reddish  brown  with  three  stripes  of  white  setae 
in  cephalic  region:  a median  stripe  beginning 
between  PLE  and  extending  to  thoracic 
groove,  a pair  of  white  stripes  beginning  in- 
side PLE  continuing  diagonally  tangent  to  in- 
ner surface  of  PLE  and  thee  straight  back  to 
posterior  edge  of  cephalic  region.  Four  pairs 
of  dark  lines  radiating  from  thoracic  groove. 
Edge  of  carapace  heavily  clothed  with  white 
setae,  forming  an  indistinct  light  marginal 
stripe.  Dorsum  of  abdomen  with  broad  median 
brown  stripe;  lighter  laterally  and  along  the 
sides,  mottled  brown  with  white  pubescence. 
Five  pairs  of  white  spots  at  edges  of  median 
stripe;  the  posterior  pair  sometimes  connected, 
forming  a white  chevron.  Venter  of  abdomen 
with  broad  median  yellowish  brown  stripe 


bordered  by  light  brown,  clothed  with  fine 
white  setae.  In  some  cases  a pair  of  thin  brown 
stripes  is  visible  within  the  broader  pale  me- 
dian one.  These  run  lateral  to  the  genital  area 
and  converge  posteriorly.  Labium  and  endites 
orange  to  yellow-brown  with  distal  ends  pale 
yellow  to  cream.  Sternum  pale  orange  to  light 
brownish  yellow. 

Measurements. — Ten  females  and  ten 
males  of  Sosippus  janus.  See  Table  4. 

Natural  history. — Sosippus  janus  is  com- 
mon in  the  mesic  habitats  surrounding  Lake 
Lochloosa  in  Alachua  County,  Florida,  char- 
acterized by  Live  Oak  (Quercus  virgmiana) 
and  Spanish  Moss  (Brady  1972,  fig.  43).  Since 
1972  this  species  has  been  collected  on  nu- 
merous occasions  at  the  Welaka  Reserve.  Here 
it  occurred  in  moist  areas  of  tall  (0.3-0. 6 m) 
herbaceous  vegetation  growing  in  roadside 
drainage  ditches,  in  herbaceous  vegetation  at 
the  edge  of  trails  cut  through  pine  and  mixed 
hardwood,  and  in  the  Live  Oak  woodland  near 
shoreline  along  the  St,  Johns  River.  At  the 
above  two  localities  adult  males  were  found 
in  mid- April  through  mid-May,  adult  females 
appeared  in  late  April  and  mid-May  and  in 
some  abundance  by  late  May  and  June.  Fe- 
males with  egg  cases  were  prevalent  in  June. 
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This  species  matures  much  earlier  than  Rabi- 
dosa  rabida  and  Hogna  ammophila  (Wallace, 
1942),  two  large  lycosids  occurring  in  the 
same  habitats.  When  collecting  this  species 
during  morning  hours  at  the  Welaka  Reserve, 
we  found  their  webs  often  heavily  coated  with 
condensed  moisture  or  dew.  As  a corollary 
when  S.  Janus  was  reared  in  the  laboratory, 
we  found  that  it  required  considerable  mois- 
ture to  survive.  These  observations  suggest  a 
need  for  moisture  or  high  humidity  by  these 
spiders,  and  partially  explain  the  restriction  of 
S.  Janus  to  mesic  habitats. 

Accompanied  by  Pat  and  Gary  Miller  in 
July  1987,  I had  the  opportunity  to  return  to 
Okefenokee  Swamp  State  Park  near  Way- 
cross,  Georgia,  where  I had  collected  several 
specimens  of  unidentified  Sosippus  in  1969. 
We  found  an  additional  dozen  mature  speci- 
mens in  drainage  ditches  along  the  roadside 
in  wooded  areas.  Upon  closer  examination, 
these  specimens  were  recognized  as  S.  Janus. 
This  discovery  near  Waycross,  Georgia,  ex- 
tended the  range  of  this  species  240  km  north- 
ward and  again  confirmed  its  occurrence  in 
mesic  or  moist  habitats. 

At  Welaka  Reserve  we  observed  a number 
of  instances  of  young  spiderlings,  some  ob- 
viously representing  different  instars,  living  in 
the  funnel  retreats  and  on  the  platforms  of 
sheet  webs  with  the  females.  In  the  laboratory, 
where  we  reared  specimens  in  five-gallon 
aquaria,  we  observed  cooperative  feeding  by 
the  young  spiders  on  larger  prey  items,  such 
as  crickets.  In  one  case  the  adult  female  sub- 
dued a large  cricket  and  the  young  joined  in 
the  meal.  When  we  reared  spiderlings  of  A. 
georgicola  in  5-gallon  (18.9  1)  aquaria,  we 
found  that  they  needed  to  be  separated  after 
several  instars  or  only  one  individual  would 
be  found  after  a couple  of  days.  In  the  case 
of  S.  Janus,  when  two  individuals  were  main- 
tained in  five  gallon  aquaria,  they  remained 
compatible  for  four  or  five  instars,  usually 
constructing  sheet  webs  in  opposite  corners  of 
the  container.  The  feeding  regimen  was  the 
same  in  both  of  these  species.  In  one  unusual 
case  a single  individual  of  S.  Janus  never 
made  a web  of  its  own  but  remained  near  the 
edge  of  the  web  of  another  spider,  presumably 
subsisting  on  prey  items  captured  in  the  com- 
mon web. 


Distribution. — North  of  the  Okefenokee 
Swamp  near  Waycross,Georgia  to  northern 
Florida;  usually  in  mesic  environments. 

Sosippus  mimus  Chamberlin  1924 
Figs.  5,  24,  25,  40 

Sosippus  mimus  Chamberlin  1924:27;  Comstock 

1940:639;  Bonnet  1958:4093;  Brady  1962:156, 

figs.  2,  3,  13-17,  34,  35:  Brady  1972:35,  figs. 

1-9,  2833;  Platnick  2006. 

Sosippinus  mimus  (Chamberlin):  Roewer  1955:313; 

Roewer  1960:1002. 

Material  examined. — Type:  USA:  Louisi- 
ana: Saint  Tamminy  Parish:  female  holotype, 
Mandeville,  30°2UN,  90°04'W,  1 May  1921, 
H.E.  Hubert  (MCZ). 

Other  material:  USA:  Florida:  Bay  Coun- 
ty: 1 d,  3 9,3  juveniles,  11.2  km  S.  of 
Youngstown  on  US  231,  30°22'N,  85°26'W, 
20  June  1968,  A.R.  Brady,  J.  Toothaker 
(HCC);  Calhoun  County:  1 d,  Blountstown, 
30°27,  85°03'W,  17  April  1938,  WJ.  Gertsch 
(AMNH);  Escambia  County:  2 juveniles,  18 
June  [year  not  indicated],  H.K.  Wallace 
(FSCA);  Jackson  County:  1 d,  3 April  1953, 
H.K.  Wallace  (FSCA);  Leon  County:  12  6 , 4 
9 , 5 juveniles,  Tall  Timbers  Research  Station, 
13  October  1969,  June  1970,  D.L.  Harris 
(FSCA);  Liberty  County:  1 6,2-4  June  1952 
(HCC);  1 6 , 5.9  km  E,  of  Torreya  State  Park, 
30°34'N,  84°57'W,  31  May  1964,  A.R.  Brady 
(HCC);  Mississippi.  Forrest  County:  2 juve- 
niles, Hattiesburg,  3r20'N,  89°17'W,  2-6 
January  1942,  E.L.  Bell  (AMNH);  Jackson 
County:  5 9 , Magnolia  State  Park  near  Biloxi, 
30°24'N,  88°53W,  18  June  1968,  A.R.  Brady, 
J.  Toothaker  (HCC);  1 6,  Ocean  Springs, 
30°25'N,  88°50W,  10  May  1931,  Dietrich 
(FSCA);  Rankin  County:  1 6 , Thompson  field 
(HCC),  8-12  April,  TC.  Lockley  (HCC);  1 S, 
same  location,  13-15  May  1983,  T.C.  Lockley 
(HCC).  Louisiana:  Saint  Tammany  Parish:  3 
S , 11  9,  1 juvenile,  Fountainbleau  State  Park 
near  Mandeville,  30°2rN,  90°04'W,  17,18 
June  1968,  A.R.  Brady,  J.  Toothaker  (HCC); 
1 9,  Mandeville,  1 May  1921,  H.E.  Hubert 
(AMNH). 

Etymology. — The  name  is  a noun  in  ap- 
position based  upon  the  resemblance  (mim- 
icry) of  this  species  to  the  three  species  pre- 
viously described  by  Simon,  S.  mexicanus,  S. 
calif ornicus  and  S.  floridanus. 

Diagnosis. — Sosippus  mimus  is  like  S.  tex- 
anus  in  dorsal  color  pattern  and  having  three 
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Table  5. — Dimensions  of  Sosippus  mimus. 


Mean  (Range) 

Mean  (Range) 

Females  («  = 10) 

Anterior  eye  row 

1.47  (L3-L6) 

Femur  I 

5.23  (4.7-6.0) 

PME  width 

1.24  (L1-L3) 

Patella-Tibia  I 

6.61  (5.7~7.5) 

PLE  width 

1.85  (L7-2.1) 

Metatarsus  I 

3.87  (3.5-4.4) 

POQ  length 

1.07  (L0-L2) 

Tarsus  I 

2.51  (2.3-2.9) 

Car.  width  at  PLE 

3.16  (2.8~3.6) 

Total  I 

18.22  (16.1-20.8) 

Carapace  width 

4.77  (4.2-5.4) 

Femur  IV 

6.18  (5.5-6.8) 

Carapace  length 

6.89  (5.8~8.9) 

Patella-Tibia  IV 

7.33  (6.4-8.4) 

Body  length 

15.16  (10.2-16.4) 

Metatarsus  IV 

6.42  (5.7-7.2) 

Patella-Tibia  II 

6.16  (5.2-7.1) 

Tarsus  IV 

3.13  (2.7-3.6) 

Patella-Tibia  III 

5.43  (4.8-6. 1) 

Total  IV 

23.01  (20.2-25.9) 

Males  {n  = 5) 


Anterior  eye  row 

1.40  (1. 2-1.6) 

Femur  I 

6.05  (5.3-6.7) 

PME  width 

1.19  (1. 1-1.4) 

Patella-Tibia  I 

7.81  (6.7-8.5) 

PLE  width 

1.75  (L6~2.0) 

Metatarsus  I 

4.88  (4.4-5.2) 

POQ  length 

LOO  (0.9-1. 1) 

Tarsus  I 

3.02  (2.8-3.3) 

Car.  width  at  PLE 

2.79  (2.5-3. 1) 

Total  I 

21.75  (19.2-23.7) 

Carapace  width 

4.90  (4.2-5.8) 

Femur  IV 

7.09  (6.3-8.0) 

Carapace  length 

7.18  (5.6-8.4) 

Patella-Tibia  IV 

8.34  (73-9.3) 

Body  length 

13.79  (11.1-15.9) 

Metatarsus  IV 

8.11  (7.5-9.0) 

Patella-Tibia  II 

7.51  (6.7-8.2) 

Tarsus  IV 

3.86  (3.5-4.1) 

Patella-Tibia  III 

6.74  (5.9-7.7) 

Total  IV 

27.40  (24.7-30.5) 

teeth  oo  each  side  of  the  posterior  margin  of 
the  cheliceral  fang  groove,  however,  the  struc- 
ture of  the  female  epigyna  is  different  in  these 
two  species  (compare  figs.  1-9  of  Brady  1972 
with  figs.  21,  22  of  Brady  1962).  Specimens 
of  S.  texanus  are  also  larger  in  average  size 
(compare  Table  5 with  Table  6).  Sosippus  pla- 
cidus  has  3-3  posterior  cheliceral  teeth  and  a 
similar  dorsal  pattern,  but  is  easily  distin- 
guished by  the  orange  color  on  the  ventral  sur- 
face of  the  cephalothorax  and  abdomen.  The 
structure  of  the  female  epigyoum  in  S.  placi- 
dus  is  also  quite  distinct  (Figs.  18,  19,  figs. 
25-27  of  Brady  1972).  Although  S.  Janus  has 
a similar  dorsal  color  pattern  to  S.  mimus,  it 
has  four  teeth  on  each  side  of  the  posterior 
cheliceral  groove. 

Color* — Female:  Pattern  illustrated  in  Fig. 
5 and  figs.  29-31  (Brady  1972).  Carapace  dark 
reddish  brown  or  mahogany;  darkest  in  eye 
region  with  eyes  circled  in  black.  Three  lon- 
gitudinal stripes  beginning  between  PME; 
consisting  of  a median  stripe  continuing  pos- 
terior to  thoracic  groove  and  two  lateral 
stripes  passing  inside  of  PME  and  ending  in 
the  cephalic  region.  These  stripes  yellowish 
white  in  color.  No  distinct  stripe  along  mar- 
gins of  carapace;  diffuse  yellowish  white  setae 


instead.  Black  lines  radiating  from  thoracic 
groove,  accented  by  very  fine  yellowish  white 
setae.  Chelicerae  black,  clothed  with  large 
black  setae,  with  orange  brown  boss  on  each 
side.  Sternum  yellowish  brown.  Labium  and 
endites  orange-brown,  lighter  at  distal  ends. 
Leg  segments  yellowish  brown  without  dis- 
tinct banding.  Ventral  surface  of  femora  some- 
times having  a gray  appearance  due  to  heavy 
clothing  of  black  setae.  Dorsal  surface  of  fem- 
ora clothed  with  short  white  setae. 

Dorsum  of  abdomen  with  a wide  brown 
median  stripe  from  the  base  of  the  abdomen 
to  the  posterior  end,  interrupted  at  intervals. 
An  anterior  pair  of  white  spots  at  lateral  edges 
of  median  stripe,  followed  by  a series  of  five 
white  chevrons  crossing  the  median  stripe;  the 
ends  of  the  chevrons  merging  with  white  spots 
at  the  lateral  edges  of  abdomen.  Bands  of 
brown  dots  alternately  crossing  the  median 
stripe  with  the  chevrons.  Lateral  areas  of  dor- 
sum yellowish  brown;  mottled  with  darker 
brown.  Venter  of  abdomen  brownish  yellow. 

Male:  Pattern  illustrated  in  fig.  28  (Brady 
1972),  The  pattern  in  the  male  is  very  similar 
to  that  of  the  female  described  above,  except 
that  thick  lighter  setae  along  the  edges  of  the 
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Table  6. — Dimensions  of  Sosippus  texanus.  Standard  deviations  of  measurements  of  females  made  by 
Brady  (1962)  were  used  to  calculate  95%  confidence  limits  (C.L.)  that  are  comparable  to  the  ranges  listed 
for  other  species.  Males  represent  new  specimens. 


Mean  (C.L.) 

Mean  (C.L.) 

Females  {n  = 10) 

Anterior  eye  row 

L79  (1. 6-2.0) 

Femur  IV 

7.43  (6.3-8.6) 

PME  width 

1.46  (1.3-L6) 

Patella-Tibia  IV 

8.86  (7.6-10.1) 

PLE  width 

2.22  (2.0-2.5) 

Metatarsus  IV 

7.30  (6.4-8.2) 

POQ  length 

1.31  (1.2-1. 4) 

Tarsus  IV 

3.74  (3.2-4.3) 

Carapace  width 

6.25  (5.3-7.2) 

Total  IV 

27.33  (23.5-31.1) 

Carapace  length 

8.61  (7.3-9.9) 

Body  length 

17.88  (15.6-20.2) 

Males  {n  = 

5,  except  *n  = 4) 

Anterior  eye  row 

1.73  (L6-1.9) 

Femur  I 

7.45  (6.9-8.4)* 

PME  width 

1.40  (1.3-1. 5) 

Patella-Tibia  I 

9.62  (9.2-10.6)* 

PLE  width 

2.08  (2.0-2.2) 

Metatarsus  I 

6.52  (6. 1-7.2)* 

POQ  length 

1.21  (1. 1-1.3) 

Tarsus  I 

4.12  (3.9-4.4)* 

Car.  v/idth  at  PME 

3.81  (3.4-4.2)* 

Total  I 

27.70  (26.1-30.6)* 

Carapace  width 

6.52  (5.8-7.1) 

Femur  IV 

9.18  (8.5-10.1) 

Carapace  length 

8.83  (8.2-9.5) 

Patella-Tibia  IV 

11.04  (10.1-11.8) 

Body  length 

18.04  (16.5-20.1) 

Metatarsus  IV 

10.61  (9.7-11.0) 

Patella-Tibia  II 

9.35  (8.9-10.4)* 

Tarsus  IV 

5.17  (4.7-5.5) 

Patella-Tibia  III 

8.22  (7.6-9.0)* 

Total  IV 

34.61  (33.0-38.4) 

carapace  often  create  yellowish  white  sub= 
marginal  stripes. 

Measuremeets*-^TeE  females  and  five 
males  of  Sosippus  mimus.  Table  5. 

Natural  history, — During  17-20  June 
1968,  Jim  Toothaker  and  I collected  Sosippus 
mimus  from  a substrate  of  sandy  soil  in  wood- 
ed areas  and  in  open  fields  from  eastern  Lou- 
isiana to  western  Florida.  Like  other  species 
of  Sosippus  it  occurred  commonly  in  dis- 
turbed habitats,  for  example,  fields  that  had 
been  cleared  for  construction,  fire  breaks,  and 
garbage  dumps.  Tubular  retreats  were  built  at 
an  angle  into  the  sides  of  banks,  ruts  and  fur- 
rows. Extending  from  the  tubular  part  of  the 
wdb  was  a sheet  or  platform.  Commonly  the 
tubular  portion  of  the  web  would  lead  under 
a log  or  other  cover  in  which  case  it  might 
extend  for  9-12  inches  (23-30  cm).  The  pos- 
terior end  of  the  tube  often  appeared  to  be 
open,  apparently  serving  as  a means  of  retreat 
for  the  spider  when  disturbed.  In  cases  where 
the  retreat  led  to  a dead-end  in  a hole  or  de- 
pression, there  were  side  avenues  for  escape. 
These  webs  closely  resemble  those  of  Agelen- 
opsis  species,  which  also  occurred  in  the  same 
habitat.  The  specimens  of  Agelenopsis  were 
immature,  whereas  most  of  the  S.  mimus  were 
mature  and  some  were  carrying  egg  cases. 


The  egg  case  is  carried  attached  to  the  spin- 
nerets as  in  other  lycosids  (fig.  30,  Brady 
1972). 

D.  L.  Harris,  utilizing  pitfall  traps  at  Tall 
Timbers  Research  Station,  recovered  imma- 
ture specimens  from  13  October  1969  through 
27  April  1970.  Males  were  found  in  these 
traps  beginning  May  4 and  continuing  until  22 
June  1970.  Four  females  appeared  in  the  traps 
from  11-25  April  1970. 

Distribotioii, — -Western  Florida  to  Louisi- 
ana (Map  1). 

Sosippus  texanus  Brady  1962 
Figs.  6,  41 

Sosippus  texanus  Brady  1962:160;  Platnick  2006. 

Material  examined,— Type.-  USA:  Texas: 
Female  holotype.  Goose  Island  State  Park, 
Aransas  County,  28°0rN,  97°03'W,  15  June 
1961,  A.R.  Brady  (MCZ). 

Other  material:  USA:  Texas:  Aransas 
County:  4 juveniles,  Goose  Island  State  Park, 
28°0rN,  97°03'W,  7 March  1959,  A.R.  Brady 
(HCC);  2 d,  2 ?,  same  locality,  15  June  1961, 
A.R.  Brady  (HCC);  Cameron  County:  1 
Brownsville,  25°54'N,  97°30W,  30  November 
1934  S.  Mulaik  (AMNH);  Hidalgo  County:  4 
d,  2 ?,  Bentseri  State  Park,  29  June  1962, 
A.R.  Brady  (HCC);  1 9,  same  location,  5 July 
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Figure  41. — Distribution  map  of  Sosippus  tex~ 
anus  in  southern  Texas  and  northeastern  Mexico. 


1972,  A.R.  Brady,  A.  Jung  (HCC);  1 $,  Ed~ 
ieburg,  26°18'N,  98°10'W,  September-De~ 
cember  1933,  S.  Mulaik  (AMNH);  2 $,  La 
Joya,  26°15'N,  98°29'W,  30  October  1938, 
LJ.  Davis  (AMNH);  1 $,  Resaca,  8 km  SE. 
of  Brownsville,  25°54'N,  97°30'W,  26  Sep^ 
tember  1937,  LJ.  Davis,  M.  Foees  (AMNH); 
Zapata  County:  1 9,  Lopeno,  26°43'N, 
99°07W,  15  April  1952,  Willie  (AMNH). 

Etymology. — Latin  adjective  derived  from 
the  type  locality,  the  state  of  Texas. 

Diagnosis. — Sosippus  texanus  is  close  to  S. 
mimus  in  color  pattern.  Sosippus  texanus  is 
larger  and  darker  in  color  with  white  spots  and 
chevrons  on  the  abdomen  that  are  usually 
more  conspicuous  than  in  S.  mimus  (compare 
Fig.  6 with  Fig.  5).  Male  palpal  organs  are 
similar  (compare  figs.  37-39  with  Figs.  24, 
25,  and  figs.  34,  35  of  Brady  1962),  but  the 
epigyna  are  quite  distinct  (compare  figs.  21, 
22  to  figs.  15,  16  of  Brady  1962). 

Color. — Female:  Pattern  illustrated  in  Fig- 
ure 6.  Carapace  dark  brown  covered  with 
black  pubescence;  black  in  eye  region.  Ce- 
phalic region  of  the  carapace  with  three  lon- 
gitudinal white  stripes;  one  median  and  two 
lateral  ones  that  pass  on  the  inside  of  the  PLE 
and  end  at  edge  of  cephalic  region.  No  well- 
defined  lighter  marginal  stripes.  Sides  of  ce- 
phalic region  with  a vertical  white  band  be- 
hind the  clypeus,  followed  by  a black  band, 
then  another  white  band  below  PLE.  Black 


lines,  accented  with  white  setae,  radiating 
from  the  thoracic  groove.  Chelicerae  black, 
clothed  with  long  black  setae,  conspicuous  or- 
ange-brown boss  on  each  side.  Sternum  yel- 
lowish brown.  Endites  and  labium  dark  red- 
dish brown,  brownish  yellow  at  distal  ends. 
Ventral  surface  of  coxae  yellowish  brown. 
Femora  gray-brown  on  ventral  surfaces. 
White  setae  on  dorsal  surface  of  femora  form- 
ing alternating  bands  consisting  of  proximal 
gray-brown,  white,  gray-brown,  white,  and 
distal  gray-brown.  Remaining  leg  segments 
dark  brown  with  tarsi  and  metatarsi  darker. 
Heavy  scopulae  on  tarsus  and  metatarsus  of 
leg  I and  II,  dark  gray  in  color. 

Dorsum  of  abdomen  with  a wide  brown 
mediae  strip  running  the  length  of  the  abdo- 
men, with  diffuse  black  setae  covering  it.  Two 
pairs  of  white  dots  at  the  anterior  lateral  edges 
of  the  stripe;  posterior  to  these  a series  of  six 
paired  white  spots  connected  by  white  chev- 
rons crossing  the  brown  stripe.  Usually  the 
first  chevron  is  represented  by  two  dashes  and 
the  arms  of  the  second  chevron  do  not  quite 
join  at  the  midline.  Alternating  with  the  white 
chevrons  are  bands  of  darker  brown  dots.  The 
areas  on  each  side  of  the  mediae  stripe  are 
speckled  with  tufts  of  white  setae  intermixed 
with  dark  brown  dots  on  a lighter  brown  back- 
ground. Venter  light  brown. 

Male:  The  pattern  in  the  male  is  very  sim- 
ilar to  that  of  the  female.  There  are  fewer 
black  setae  over  the  body  and  in  over-all  ap- 
pearance the  male  is  somewhat  more  brown- 
ish than  the  female,  which  appears  dark  gray 
or  even  black. 

Measurements. — Ten  females  and  six 
males.  Standard  deviations  of  measurements 
of  females  made  by  Brady  (1962)  were  used 
to  calculate  95%  confidence  limits  (C.L.)  that 
are  more  comparable  to  the  ranges  listed  for 
other  species.  Males  represent  new  specimens. 
See  Table  6. 

Natural  history. — Sosippus  texanus  was 
first  collected  and  observed  in  the  field  at 
Goose  Island  State  Park,  a peninsular  area  of 
dry  sandy  soil,  characterized  by  dense  stands 
of  Live  Oak  {Quercus  virginiana),  A few 
specimens  were  collected  from  funnel  webs  at 
the  base  of  the  trunks  of  these  trees.  The  sheet 
or  platform  part  of  these  webs  was  not  as  ex- 
tensive as  those  observed  in  Agelenopsis. 
Most  specimens  were  collected  in  an  area  at 
the  edge  of  a clearing  from  conspicuous  fun- 
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nel  webs  with  tubular  retreats  running  under 

logs  and  into  holes  in  the  ground.  Again  the 
sheet  portions  of  the  web  were  not  highly  de- 
veloped. The  emphasis  upon  the  tubular  por- 
tion of  the  webs  may  have  been  due  to  their 
location,  especially  those  webs  at  the  base  of 
trees.  During  June  1962,  S.  texanus  was  col- 
lected in  Bentsen  Rio  Grande  State  Park  in  a 
campground  not  far  from  the  banks  of  the  Rio 
Grande  River.  Here  it  was  collected  at  night 
from  tubular  webs  at  the  base  of  concrete 
posts  and  hackberry  trees.  In  one  case  a male 
was  found  at  the  edge  of  a female’s  web. 

In  the  field  Sosippus  texanus  was  observed 
resting  at  the  mouth  of  the  funnel.  The  spider 
rushed  forth  with  great  speed  to  grab  insects 
that  touched  the  radiating  lines  of  silk  that 
formed  the  sheet  portion  of  the  web.  The  prey 
consisted  chiefly  of  grasshoppers  and  ground 
beetles.  Upon  grabbing  the  insect,  the  spider 
retreated  rapidly  into  the  tubular  portion  of  the 
funnel,  impeding  the  struggles  of  the  prey. 
Spiders  with  retreats  that  dead-end  into  a hole 
or  crevice  constructed  a second  short  side  tube 
that  they  utilized  for  an  escape  route  when 
disturbed.  Most  spiders  had  these  secondary 
tubes  angling  from  the  main  tube  rather  than 
an  exit  directly  to  the  rear.  Several  spiders 
from  this  locality  were  reared  to  maturity  and 
were  observed  for  several  months.  One  spider 
kept  in  a cardboard  box,  provided  with  a 
sandy  substrate  and  sticks  for  a retreat,  con- 
structed a funnel  web  like  that  found  in  the 
field.  This  web  is  shown  in  text  fig.  2 of  Brady 
(1962). 

Distribution. — Southeast  Texas. 

Sosippus  californicus  Simon  1898 
Figs.  7,  42 

Sosippus  californicus  Simon  1898a:25;  Simon 
1898b:324;  Banks  1913:182;  Comstock  1913: 
622;  Comstock  1940:639;  Bonnet  1958:4093; 
Brady  1962:139,  figs.  8,  27,  28,  43,  44;  Platnick 
1993:508;  Platnick  2006. 

Sosippus  pragmaticus  Chamberlin  1924:674  (syn- 
onymized  by  Brady  1962). 

Material  examined. — Types:  Sosippus  cal- 
ifornicus: female  holotype,  Lower  California 

(MNHN). 

Sosippus  pragmaticus:  MEXICO:  Sonora: 
female  holotype,  San  Carlos  Bay  (now  BaMa 
de  Ohuira),  25°38'N,  108°58'W,  8 July  1921, 
J.C.  Chamberlin  (CAS);  this  material  is  pre- 
sumably lost. 


Figure  42. — Distribution  map  of  Sosippus  cali- 
fornicus in  southwestern  USA  and  northwestern 
Mexico. 


Other  material  (new  records):  USA:  Ari- 
zona: Pima  County:  4 $,  Brown’s  Canyon, 
Baboquivari  Mountains,  31°45'N,  111°31'W, 
19  July  1959,  V.  Roth  (AMNH);  Pima  Coun- 
ty: 1 6,  2 9,  1 juvenile,  Sabino  Canyon,  Santa 
Catalina  Mountains,  32°19'N,  110°49'W,  5 
June  1952,  M.  Cazier,  W.  Gertsch,  R.  Schram- 
mel  (AMNH);  Santa  Cruz  County:  1 9,  Pena 
Blanca  Lake,  3r24'N,  111°05'W,  19  May 
1963,  W.J.  Gertsch,  W.  Ivie  (AMNH);  Yuma 
County:  1 9,  Yuma,  32°44'N,  114°37'W,  15 
September  1951,  D.  Richman  (AMNH);  1 6, 
same  location,  June  1958,  V.  Roth  (AMNH). 
MEXICO:  Sinoloa:  1 d,  19.2  km  S.  of  Gua- 
save,  25°34'N,  108°28'W,  8 July  1967,  R.E. 
Leech  (HCC);  1 9,  Rosario,  23°00'N, 

105°52'W,  15  May  1963,  W.J.  Gertsch,  W. 
Ivie  (AMNH);  Nayarit:  1 9,  San  Bias, 
22°52'N,  105°06'W,  4,  5 August  1947,  B. 
Malkin,  C.M.  Goodnight  (AMNH). 

Etymology. — Latin  adjective  derived  from 
the  type  locality,  the  state  of  California. 

Diagnosis. — Sosippus  californicus  resem- 
bles S,  agalenoides  and  S.  michoacanus  in 
color  pattern.  Both  S.  agalenoides  and  6.  mi- 
choacanus can  be  separated  from  S.  califor- 
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Table  7. — Dimensions  of  Sosippus  calif ornicus.  Standard  deviations  of  measurements  made  by  Brady 
(1962)  were  used  to  estimate  95%  confidence  limits  (C.L.)  that  are  comparable  to  the  ranges  listed  for 
other  species  in  this  paper. 


Mean  (C.L.) 

Mean  (C.L.) 

Females  (/i 

r = 38) 

Anterior  eye  row 

1.62  (1.4-1.8) 

Femur  IV 

7.65  (7.3-8.0) 

PME  width 

1.31  (1.2-1.4) 

Patella-Tibia  IV 

8.86  (8.5-9.2) 

PLE  width 

1.95  (L9~2.0) 

Metatarsus  IV 

8.26  (7.9-8.6) 

POQ  length 

1.17  (1. 1-1.2) 

Tarsus  IV 

3.31  (3.2-3.4) 

Carapace  width 

5.32  (5. 1-5.6) 

Total  IV 

28.11  (26.9-29.3) 

Carapace  length 

7.34  (7.0-7.7) 

Body  length 

16.16  (14.7-17.6) 

Males  {n 

- 22) 

Anterior  eye  row 

1.40  (1.4-1.4) 

Femur  IV 

8.02  (7.2-8.9) 

PME  width 

1.19  (Ll-1.2) 

Patella-Tibia  IV 

9.43  (8.4-10.5) 

PLE  width 

1.72  (L7-1.8) 

Metatarsus  IV 

9.95  (8.9-11.0) 

POQ  length 

1.03  (1.0-1. 1) 

Tarsus  IV 

3.76  (3.4-4. 1) 

Carapace  width 

5.01  (4.9-5. 1) 

Total  IV 

31.16  (30.2-32.2) 

Carapace  length 

6.90  (6.7-7. 1) 

Body  length 

13.92  (13.4-14.4) 

nicus  by  the  structure  of  the  epigynum  (com- 
pare figs.  27,  28  with  figs.  9-30  and  31,  33 
of  Brady  1962). 

Color* — -Female:  Pattern  illustrated  in  Fig. 
7.  Carapace  dark  brown  with  the  eye  region 
darkest.  Eyes  outlined  with  black.  A narrow 
pale  brownish  yellow  median  stripe  begins 
just  behind  the  PME  and  runs  the  length  of 
the  carapace.  Carapace  with  broad  marginal 
stripes  of  the  same  color,  both  the  marginal 
and  median  stripes  densely  clothed  with  white 
setae.  Marginal  stripes  broadening  anteriorly 
and  extending  to  edge  of  clypeus.  Chelicerae 
dark  reddish  brown,  almost  black.  Sternum 
brownish  yellow.  Eedites  darker  reddish 
brown  with  distal  ends  brownish  yellow. 
Proximal  segments  of  legs  brownish  yellow 
without  distinct  contrasting  markings;  meta- 
tarsi and  tarsi  darker  brown. 

Dorsum  of  abdomen  with  a broad  dark 
brown  median  stripe  from  base  to  tip;  two 
pairs  of  white  spots  at  lateral  indentations  of 
stripe  anteriorly,  transverse  chevrons  clothed 
with  white  setae  posteriorly.  Brownish  yellow 
area  on  each  side  of  median  stripe  thickly 
clothed  with  white  setae.  Lateral  edges  of  dor- 
sum darker  brown,  mottled  with  tufts  of  white 
setae.  Venter  brownish  yellow. 

Male:  Very  similar  to  the  female  in  color- 
ation. 

Measurements. — Thirty-eight  females  and 


twenty-two  males.  Standard  deviations  of 
measurements  made  by  Brady  (1962)  were 
used  to  estimate  95%  confidence  limits  (C.L.) 
that  are  comparable  to  the  ranges  listed  for 
other  species  in  this  paper.  See  Table  7. 

Natural  history  .-^Beatty  (1961)  reported 
S.  californicus  from  riparian  woodland  for- 
mations. These  plant  associations  occur  in  or 
adjacent  to  drainage  ways  and  their  flood 
plains  and  are  characterized  by  different  veg- 
etation than  that  of  the  surrounding  non-ripar- 
ian community.  This  species  occurred  at  vary- 
ing elevations  depending  upon  the  amount  of 
vegetation  and  moisture  available.  In  the  San- 
ta Catalina  Mountains  it  was  collected  at 
about  850  meters  elev. 

Sosippus  californicus  constructs  an  expan- 
sive sheet  web  with  a central  funnel-shaped 
retreat  leading  to  the  base  of  grassy  vegeta- 
tion, into  crevices,  or  under  large  rocks.  In 
Sabieo  Canyon  I observed  young  spiderlings 
sharing  the  sheet  web  with  a large  female.  In 
Mexico  near  El  Coyote,  Sonora  this  species 
was  collected  from  webs  leading  under  rocks 
in  a dry  stream  bed  at  1000  meters.  A female 
with  egg  case  was  collected  from  beneath  a 
rock  in  a canyon  filled  with  Palm  trees  26  km. 
East  of  Magdalena  at  1300  meters  elev. 

Distribution.— Arizona,  southern  Califor- 
nia, Baja  California,  south  to  Nayarit  (Fig. 
42).  Previous  locality  records  for  California, 


BRADYSOSIPPUS  REVISITED 


77 


Figure  43. — Distribution  map  of  four  Sosippus  species  in  southern  Mexico  and  Central  America. 


Arizona  and  Mexico  are  recorded  in  Brady 

(1962).  New  records  are  listed  above. 

Sosippus  michoacanus  Brady  1962 
Figs.  10,  14,  28-31,  43 

Sosippus  michoacanus  Brady  1962:148  figs.  7,  31, 
32;  Platnick  2006. 

Material  examined.— 7y/?e.-  MEXICO: 
Michoacan:  Female  holotype,  Tzararacua 
Falls,  11  km  from  Uruapan,  18°55'N, 
102°04'W,  14  June  1948,  A.M.  Davis,  L.I.  Da- 
vis (AMNH). 

Other  material:  MEXICO:  Colima:  1 d,  1 
9,  12.8  km  SW.  of  Colima,  19°14'N, 
103°4'W,  10  May  1963,  W.J.  Gertsch,  W.  Ivie 
(AMNH);  Michoacan:  2 $ , Tzararacua  Falls, 
11.2  km  S.  of  Uruapan,  19°25'N,  102°04'W, 
14  June  1948,  A.M.  Davis,  L.I.  Davis 
(AMNH);  1 9,  same  location,  17  June  1964, 
S.  Schlentz  (AMNH);  Morelos:  1 9,  4.8  km 
S.  of  Cuernavaca,  18°55'N,  99°55'W,  12  July 
1963,  J.A.  Beatty  (HCC);  Guerrero:  1 9, 
Mexcala,  17°56'N,  99°37'W,  2 July  1941,  L.I. 
Davis  (AMNH). 

Etymology. — Latin  adjective  derived  from 
the  type  locality,  the  state  of  Michoacan. 

Diagnosis.— -Sosippus  michoacanus  has  an 
abdominal  pattern  similar  to  S.  californicus 
(compare  Figs.  10,  14  to  Fig.  7),  but  it  is  much 
darker  in  color  than  S.  californicus  and  is 


readily  recognized  by  the  shape  of  the  epi- 
gynum,  which  has  a wide  neck  and  greatly 
transversely  expanded  middle  field  (Figs.  30, 
31).  The  male  palpus  of  S.  michoacanus  is 
also  quiet  distinct  from  other  species  (Figs. 
28,  29). 

Color. — Female:  Pattern  illustrated  in  fig. 
7 (Brady  1962).  Carapace  reddish  brown, 
overlaid  with  black  pubescence  giving  it  a 
darker  appearance.  Eye  region  dark  brown,  al- 
most black,  with  eyes  encircled  with  black. 
Thin  median  stripe  beginning  some  distance 
behind  the  third  eye  row,  continuing  to  pos- 
terior edge  of  carapace.  This  stripe  not  con- 
spicuous, with  white  setae  sparsely  covering 
it,  densest  along  the  thoracic  groove.  Broad 
submarginal  stripes  extending  from  clypeus  to 
posterior  edge  of  carapace,  clothed  with  white 
pubescence.  Chelicerae  very  dark  reddish 
brown,  almost  black  with  intermittent,  long 
black  setae.  Conspicuous  boss  on  each  side, 
light  brown.  Sternum  light  brown  with  gray 
overtones.  Endites  and  labium  reddish  brown, 
yellowish  at  distal  ends.  Femora  brown  dor- 
sally,  but  with  uniformly  gray  color  on  ventral 
surface,  forming  distinct  bands  on  the  lateral 
and  dorsal  surfaces.  Patellae  and  tibiae  of 
same  color,  but  with  more  uniform  darker 
markings. 

Dorsum  of  abdomen  with  basal  reddish 
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Table  8. — Dimensions  of  Sosippus  michoacanus. 


Mean  (Range) 

Mean  (Range) 

Females  (n  = 9,  ^ 

except  = 5) 

Anterior  eye  row 

1.67  (1. 6-2.1) 

Femur  I 

6.17  (5.5-7.3)* 

PME  width 

1.45  (L4~1.7) 

Patella-Tibia  I 

8.11  (7.3-9.6)* 

PLE  width 

2.13  (1.9-2.6) 

Metatarsus  I 

4.92  (4.3-5.7)* 

POQ  length 

1.22  (1. 1-1.4) 

Tarsus  I 

2.98  (2.7-3.5)* 

Car.  width  at  PLE 

3.70  (3.2-4.6) 

Total  I 

22.02  (19.6-26.1)* 

Carapace  width 

5.41  (4.8-7.2) 

Femur  IV 

7.00  (6.0-8.6) 

Carapace  length 

7.37  (6.5-9.4) 

Patella-Tibia  IV 

8.22  (7.0-10.0) 

Body  length 

15.35  (13.5-21.4) 

Metatarsus  IV 

7.30  (5.6-8.5) 

Patella-Tibia  II 

7.47  (6.7-8.9)* 

Tarsus  IV 

3.03  (2.7-3.9) 

Patella-Tibia  III 

6.49  (5.9-7.8)* 

Total  IV 

25.62  (22.1-30.7) 

Male  (n 

= 1) 

Anterior  eye  row 

1.6 

Femur  I 

6.5 

PME  width 

1.4 

Patella-Tibia  I 

8.5 

PLE  width 

2.0 

Metatarsus  I 

6.3 

POQ  length 

1.2 

Tarsus  I 

3.3 

Car.  width  at  PLE 

3.0 

Total  I 

24.6 

Carapace  width 

5.4 

Femur  IV 

8.0 

Carapace  length 

7.4 

Patella-Tibia  IV 

9.6 

Body  length 

14.8 

Metatarsus  IV 

9.3 

Patella-Tibia  II 

8.2 

Tarsus  IV 

3.7 

Patella-Tibia  III 

7.3 

Total  IV 

30.6 

brown  lanceolate  mark,  enclosed  by  wide  dark 
stripe  heavily  pigmented  with  black.  Dark 
brown  median  stripe  bordered  by  lighter 
brown  area,  with  lateral  regions  again  becom- 
ing dark  brown.  Venter  light  yellowish  brown. 

Male:  Pattern  illustrated  in  Fig.  14.  Cara- 
pace dark  reddish  brown;  eye  region  black. 
Thin  median  stripe  present  in  female,  not 
present  in  male.  Broad  white  submarginal 
stripes  from  clypeus  to  posterior  edge  of  car- 
apace. Chelicerae  dark  reddish  brown,  dark- 
ened by  fine  black  setae.  Small  glossy  red- 
brown  boss  on  each  side.  Sternum  and  ventral 
coxae  pale  brownish  yellow.  Labium  and  en- 
dites  light  brownish  yellow  with  distal  ends 
pale  yellow  to  cream.  Femora  light  brown 
with  gray  markings  forming  bands  on  dorsal 
and  lateral  surface;  lighter  yellow  ventral  sur- 
faces. Patellae  and  tibiae  same  color,  but 
dusky  markings  producing  indistinct  pattern. 
Metatarsi  and  tarsi  yellowish  brown,  without 
darker  markings. 

Dorsum  of  abdomen  light  brown  with  faint 
lanceolate  cardiac  mark;  flanked  by  a white 
dot  and  dash  on  each  side  within  a field  of 
light  brown.  Three  white  chevrons  posterior 
to  cardiac  area.  Venter  light  brownish  yellow. 


Measurements. — Nine  females  and  one 
male  of  Sosippus  michoacanus.  See  Table  8. 

Distribution. — Colima,  Michoacan,  More- 
los, Guerrero. 

Sosippus  plutonus  Brady  1962 
Figs.  8,  43 

Sosippus  plutonus  Brady  1962:150;  Platnick  2006. 

Material  examined. — Type:  MEXICO: 
Distrito  Federal:  Female  holotype,  Tenango 
del  Valle  (Tenango  de  Arista),  Mexico  City, 
19°06'N,  99°36'W,  2400  m elev.,  25,  26  Au- 
gust 1946,  H.  Wagner  (AMNH). 

Other  material:  MEXICO:  Distrito  Feder- 
al: 1 $ , 2 juveniles,  Tenango  del  Valle  (Ten- 
ango de  Arista),  19°06'N,  99°36'W,  2400  m 
elev.,  25,  26  August  1946,  H.  Wagner 
(AMNH);  2 juveniles,  Tenancingo,  2050  m 
elev.,  27  September-7  October  1946,  H.  Wag- 
ner (AMNH). 

Etymology. — Latin  adjective  based  upon 
Greek  god  of  the  underworld  emphasizing  the 
very  dark  coloration  of  this  species. 

Diagnosis. — The  shape  of  the  epigynum  of 
the  holotype  of  S.  plutonus  is  simlar  to  S.  cal- 
ifornicus,  but  the  median  field  is  somewhat 
broader  at  the  base  and  shorter  than  in  S.  cal- 
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Table  9. — Dimensions  of  Sosippus  plutonus. 


Measurements 

Measurements 

Female  {n  = 

1,  holotype) 

Anterior  eye  row 

1.3 

Femur  IV 

5.7 

PME  width 

1.2 

Patella-Tibia  IV 

6.7 

PLE  width 

1.7 

Metatarsus  IV 

5.8 

POQ  length 

1.1 

Tarsus  IV 

2.7 

Carapace  width 

4.3 

Total  IV 

20.9 

Carapace  length 

6.1 

Body  length 

11.8 

ifornicus  (compare  figs.  25,  26  with  figs.  27, 
28  in  Brady  1962).  Sosippus  plutonus  (Fig.  8) 
is  also  much  darker  in  color  than  S.  califor- 
nicus  (Fig.  7).  Whether  these  differences  will 
hold  up  when  more  specimens  are  available 
remains  to  be  seen.  The  male  of  S.  plutonus 
is  unknown  and  would  probably  elucidate  this 
problem. 

Color. — Female  holotype:  Pattern  illustrat- 
ed in  Fig.  8.  Carapace  very  dark  reddish 
brown  with  the  eye  region  black.  A few  white 
setae  along  the  midline  represent  the  former 
presence  of  a thin  white  median  stripe.  Broad 
submarginal  stripes,  brownish  yellow  and 
covered  with  fine  white  setae,  beginning  about 
the  third  eye  row  and  continuing  to  the  pos- 
terior edge  of  the  carapace.  Chelicerae  black 
with  lighter  colored  boss  on  each  side. 

Sternum  brown.  Endites  and  labium  dark 
brown,  lighter  at  distal  ends.  Coxae  dark  gray- 


brown  on  ventral  surfaces  lighter  amber  color 
in  proximal  regions.  More  distal  leg  segments 
gray-brown  with  lighter  amber  color  as  fol- 
lows: dorsal  paired  bands  at  proximal  and  dis- 
tal ends  of  femora,  entire  dorsal  area  of  pa- 
tellae, paired  bands  at  distal  ends  of  tibiae. 

Abdomen,  which  is  considerably  shriveled, 
dark  brown,  almost  black,  with  a series  of 
paired  lighter  spots  as  illustrated  that  are 
formed  from  tufts  of  white  setae.  Venter 
brown. 

Male:  Unknown. 

Measurements. — Holotype  female.  See 

Table  9. 

Natural  history. — Presumably  S.  plutonus 
constructs  a funnel  web  similar  to  other  spe- 
cies in  this  genus.  In  1962  I considered  this 
to  be  a species  distinct  from  S.  californicus  on 
the  basis  of  differences  in  coloration  and  gen- 
ital characters.  I suggested  that  it  might  be  a 


Table  10. — Dimensions  of  Sosippus  mexicanus. 


Measurements 

Measurements 

Females  {n  = 2) 

Anterior  eye  row 

1.2,  1.4 

Femur  IV 

5.5,  6.0 

PME  width 

1.0,  1.2 

Patella-Tibia  IV 

6.3,  7.0 

PLE  width 

1.3,  1.7 

Metatarsus  IV 

5.9,  6.5 

POQ  length 

0.9,  1.1 

Tarsus  IV 

2.3,  2.6 

Carapace  width 

3.7,  4.4 

Total  IV 

20.0,  22.1 

Carapace  length 

4.7,  5.7 

Body  length 

12.6,  13.4 

Male  {n  — \) 

Anterior  eye  row 

1.4 

Femur  IV 

7.6 

PME  width 

1.2 

Patella-Tibia  IV 

8.8 

PLE  width 

1.8 

Metatarsus  IV 

8.6 

POQ  length 

1.1 

Tarsus  IV 

3.7 

Carapace  width 

4.6 

Total  IV 

28.7 

Carapace  length 

6.4 

Body  length 

12.0 

80 


THE  JOURNAL  OF  ARACHNOLOGY 


montane  species  found  at  extremely  high  al- 
titude (2400  m)  in  Mexico.  Since  no  addition- 
al adult  specimens  have  appeared  in  collec- 
tions, it  is  possible  that  this  “species”  is  a 
high  altitude  variant  of  S.  californicus . Further 
collections  should  provide  the  answer. 

Distribution. — Mexico . 

Sosippus  mexicanus  Simon  1888 
Figs.  9,  43 

Sosippus  mexicanus  Simon  1888:206;  Simon 

1898b:325,  327;  Pickard-Cambridge  1902:332; 

Banks  1909:217;  Bryant  1948:55;  Bonnet  1958: 

4093;  Roewer  1960:1004;  Platnick  1997:585; 

Platnick  2006. 

Material  examined. — Type:  MEXICO:  fe- 
male holotype  (MNHN). 

Other  material:  MEXICO:  Guerrero:  2 $ , 
Acapulco  de  Juarez,  16°5UN,  99°55'W,  1 Sep- 
tember 1940,  H.E.  Frizzell  (MCZ).  GUATE- 
MALA: 1 d,  Sarg  (BMNH). 

Etymology.-— Latin  adjective  derived  from 
the  type  locality,  the  nation  of  Mexico. 

Diagnosis. — -Sosippus  mexicanus  is  similar 
to  S.  californicus  in  the  shape  of  the  epigynum 
(compare  figs.  23,  24  with  figs.  27,  28  of  Bra- 
dy 1962).  They  differ  distinctly  from  one  an- 
other in  the  dorsal  pattern  on  the  abdomen 
(compare  Fig.  9 to  Fig.  7).  Based  upon  the 
limited  number  of  specimens  examined,  S. 
mexicanus  is  somewhat  smaller  than  S.  cali- 
fornicus in  total  body  length.  There  is  no  ap- 
parent overlap  in  geographic  range  of  these 
two  species. 

Color. — Female:  Pattern  illustrated  in  Fig. 
9.  Carapace  brown,  darker  in  the  eye  region 
with  the  eyes  circled  in  black.  A thin,  pale 
brownish  yellow  median  stripe  begins  behind 
the  PME  row  and  continues  to  the  posterior 
edge  of  the  carapace.  Broad  marginal  stripes 
of  this  pale  color  starting  at  the  edge  of  the 
clypeus  and  extending  the  length  of  the  cara- 
pace. The  median  stripe  as  well  as  the  mar- 
ginal ones,  clothed  with  short  white  setae. 
Darker  brown  lines  radiating  from  the  thoracic 
groove,  accented  with  white.  Chelicerae  dark 
reddish  brown.  Sternum  brownish  yellow.  La- 
bium and  endites  darker  reddish  brown.  Legs 
brownish  yellow  without  distinct  darker  mark- 
ings. 

Dorsum  of  the  abdomen  with  a wide  brown 
median  stripe,  enclosed  by  two  very  light  bro- 
ken lines  in  the  anterior  region.  Posteriorly  the 
lines  are  separated  into  a series  of  dashes,  the 


lines  and  dashes  accented  with  white  setae. 
Lateral  to  the  light  lines  and  dashes  the  ab- 
domen is  brownish  yellow  mottled  with 
brown.  Venter  of  the  abdomen  cream  colored. 

Male:  Median  longitudinal  stripe  on  cara- 
pace not  as  distinct  as  in  the  female.  Dorsum 
of  abdomen  with  a series  of  paired  white  spots 
outlining  wide  brown  median  stripe.  Male  oth- 
erwise similar  to  female  in  coloration. 

Measurements. — Two  females  and  one 
male. 

Distribution. — Guerrero,  Mexico  and  Gua- 
temala. Nathan  Banks  (1909)  reported  this 
species  from  Costa  Rica,  but  the  specimens  in 
question  are  immature  and  appear  to  be  S. 
agalenoides  also  described  by  Banks  from 
Costa  Rica. 

Sosippus  agalenoides  Banks  1909 
Figs.  11,  15,  43 

Sosippus  agalenoides  Banks  1909:217;  Roewer 

1955:313;  Bonnet  1958:4093;  Roewer  1960: 

1004;  Brady  1962:146;  Platnick  1997:585;  Plat- 
nick 2006. 

Material  examined. — COSTA  RICA:  Pun- 
tarenas:  3 female  and  1 juvenile  syntypes, 
Puntarenas,  9°58'N,  84°04'W  (MCZ). 

Other  material:  MEXICO:  Morelos:  1 ju- 
venile, Miacatlan,  18°46'N,  99°22'W,  4 Oc- 
tober 1942,  C.  Bolivar  (AMNH);  Oaxaca:  1 
$,  Cerro  del  Armadillo,  7 January  1948 
(AMNH);  1 juvenile,  Tehauntepec,  16°20'N, 
95°14'W,  15  December  1947  (AMNH);  1 ju- 
venile, same  locality,  6-10  February  1948,  T. 
MacDougall  (AMNH).  COSTA  RICA:  Ala- 
juela:  1 $,  road  to  Turracares  crossing  Rio 
Alajuela,  10°01'N,  84°13'W,  D.  Briceno 
(AMNH);  1 $,  Finca  San  Miento  near  Sialas, 
5 February  1976,  V.D.  Roth,  Schroepfer 
(AMNH);  Puntarenas:  2 9,  Puntarenas, 
9°58'N,  84°50'W,  1909,  P.  Biolley  (AMNH); 
San  Jose:  4 d,  1 9,  Road  to  Cartago  near  San 
Jose,  9°89'N,  84°04'W,  19  August  1973,  A.R. 
Brady,  R.J.  Wolff  (HCC);  2 d , 2 9 , Santa  Ana 
near  San  Jose,  lOHO'N,  85°23'W,  16  July 
1994,  A.R.  Brady,  C.  Valerio  (HCC). 

Etymology. — Latin  adjective  based  upon 
the  species  resemblance  to  European  genus 
known  by  Banks  in  1909  as  Agalena  Thorell 
1870,  which  is  now  considered  a junior  syn- 
onym of  Agelena  Walckenaer  1805  in  the 
family  Agelenidae. 

Diagnosis. — Sosippus  agalenoides  is  most 

similar  to  S.  californicus  in  color  pattern 
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(compare  Figs.  11,  15  with  Fig.  7).  It  can  be 
separated  from  the  latter  species  by  the  shape 
of  the  epigynum  (compare  Figs.  38,  39,  figs. 
29,  30  to  figs.  27,  28  of  Brady  1962)  and  the 
male  palpal  organ  (compare  Figs.  36,  37  to 
figs.  44,  45  of  Brady  1962).  The  epigynum  of 
Sosippus  agalenoides  is  also  similar  to  that  of 
S,  mexicanus,  bet  the  former  species  is  much 
larger  in  size. 

Color.- — Female:  Pattern  illustrated  in  Fig. 
11.  Carapace  light  oraege=brown,  darkest  in 
the  eye  region.  A thin  white  mediae  stripe  be- 
gins slightly  in  front  of  the  third  eye  row  and 
continues  to  the  thoracic  groove.  Broad  white 
marginal  longitudinal  stripes,  not  as  distinct  as 
in  S.  californicus.  Lateral  edges  of  the  cara- 
pace clothed  with  fine  white  setae.  Chelicerae 
dark  reddish  brown,  almost  black;  prominent 
boss  on  each  side.  Sternum  light  brownish 
yellow.  Endites  and  labium  darker  reddish 
brov/n;  yellowish  at  distal  ends.  Proximal  leg 
segments  light  brownish  yellow,  metatarsi  and 
tarsi  darker  reddish  brown. 

Dorsum  of  abdomen  with  a wide  brown 
median  stripe  beginning  at  the  base  and  con- 
tinuing to  the  spinnerets.  The  anterior  end  of 
this  stripe  bordered  by  three  white  dashes  on 
each  side  and  traversed  posteriorly  by  four  to 
five  white  chevrons.  A series  of  dark  brown 
dots  alternate  crossing  the  dorsum  with  the 
white  chevron  and  then  continue  on  each  side. 
Lateral  areas  of  abdomen  light  brownish  yel- 
low, venter  lighter,  almost  cream  colored. 

Male:  Pattern  illustrated  in  Fig.  15.  Cara- 
pace light  orange-brown;  eye  region  dark 
brown  to  black.  Lighter,  thin  mediae  stripe, 
clothed  with  white  setae  beginning  posterior 
to  PME  and  continuing  to  the  dark  thoracic 
groove.  Broad  lighter  marginal  stripes  carpet- 
ed with  white  setae.  Chelicerae  dark  red- 
brown,  almost  black,  clothed  with  long  white 
setae.  Prominent  boss  on  each  side,  lighter 
red-brown.  Sternum  light  brownish  yellow. 
Endites  and  labium  darker  brown  with  cream 
colored  distal  ends.  Legs  light  brownish-yel- 
low, with  metatarsi  and  tarsi  darker  brown. 
Undersurface  lighter  with  ventral  coxae  cream 
colored. 

Dorsum  of  abdomen  with  a wide  brown 
median  stripe  from  base  to  spinnerets.  Ante- 
rior edges  of  the  stripe  bordered  by  paired 
white  dashes  and  two  pairs  of  white  spots,  fol- 
lowed posteriorly  by  four  white  chevrons.  A 
series  of  four  dark  brown  dots  alternate  with 


the  white  chevrons  crossing  the  broad  median 
stripe.  Lateral  areas  of  abdomen  light  brown. 
Venter  cream  colored. 

Measurements* — Nine  females  and  eight 
males  of  Sosippus  agalenoides.  See  Table  1 1 . 

Natural  history. — During  a field  trip  to 
Costa  Rica  in  1973,  Bob  Wolff  (Hope  College 
student)  and  I had  unsuccessfully  explored  a 
number  of  habitats  that  appeared  to  be  similar 
to  those  that  harbored  North  American  species 
of  Sosippus.  Then  we  discovered  a hillside  on 
the  road  from  San  Jose  to  Cartago  that  was 
heavily  populated  by  Agave  plants.  On  many 
of  these  plants  we  found  the  typical  sheet 
webs  of  Sosippus  agalenoides  with  funnel 
shaped  retreats  descending  into  the  bases  of 
these  succulent,  thorny  shrubs.  After  several 
spiders  had  escaped,  we  learned  to  capture 
these  spiders  by  coaxing  them  onto  the  plat- 
form of  the  web.  Unfortunately  only  a single 
female  specimen  was  reared  from  this  collec- 
tion to  compare  with  earlier  specimens  de- 
scribed by  Nathan  Banks  from  Puritarenas, 
Costa  Rica,  in  1909.  The  males  of  Sosippus 
agalenoides  at  this  time  had  not  been  de- 
scribed, but  we  had  to  verify  that  the  coastal 
species  from  Puntarenas  and  those  we  had 
captured  from  the  mountainous  interior  near 
Cartago  were  the  same  species.  During  a sub- 
sequent field  trip  to  Costa  Rica  in  1994,  aided 
by  Carlos  Valerio,  we  were  able  to  locate  a 
population  of  Sosippus  agalenoides  on  a cof- 
fee plantation  in  Santa  Ana  just  to  the  north 
of  San  Jose.  Most  of  these  spiders  had  built 
their  webs  in  a drainage  ditch  adjacent  to  the 
field  of  coffee  plants.  The  females  of  this  pop- 
ulation appeared  to  be  the  same  species  as  that 
described  by  Banks  (1909).  The  distribution 
of  Sosippus  in  Costa  Rica  is  much  more  spo- 
radic than  populations  encountered  in  North 
America. 

Distribution. — Morleos,  Oaxaca,  Mexico 
to  Costa  Rica. 
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Table  1 1 . — Dimensions  of  Sosippus  agalenoides. 


Mean  (Range) 

Mean  (Range) 

Females  {n  = 

9,  except  *«  = 5) 

Anterior  eye  row 

1.90  (1. 7-2.1) 

Femur  I 

*7.74  (7.2-8.9) 

PME  width 

1.50  (1.3-1.7) 

Patella-Tibia  I 

*9.66  (8.4-11.0) 

PLE  width 

2.07  (1. 9-2.4) 

Metatarsus  I 

*6.04  (5.3-6.8) 

POQ  length 

1.31  (1. 1-1.5) 

Tarsus  I 

*3.11  (2.8-3.6) 

Car.  width  at  PLE 

4.15  (3.6-4.7) 

Total  I 

*26.55  (23.1-29.9) 

Carapace  width 

6.92  (5.6-7.9) 

Femur  IV 

9.15  (7.6-10.1) 

Carapace  length 

9.20  (7.6-10.6) 

Patella-Tibia  IV 

10.45  (8.9-11.4) 

Body  length 

21.05  (17.2-25.0) 

Metatarsus  IV 

8.95  {1. 3-9.1) 

Patella-Tibia  II 

*8.80  (7.6-10.0) 

Tarsus  IV 

3.09  (2.7-3.6) 

Patella-Tibia  III 

*7.53  (6.8-8.5) 

Total  IV 

30.72  (26.6-34.0) 

Males  {n  = 8) 

Anterior  eye  row 

1.60  (1.5-1.8) 

Femur  I 

8.11  (7.5-9.3) 

PME  width 

1.28  (1.2-1.5) 

Patella-Tibia  I 

10.35  (9.4-12.0) 

PLE  width 

1.93  (1. 8-2.1) 

Metatarsus  I 

6.98  (6.3-8.1) 

POQ  length 

1.08  (0.9-1. 3) 

Tarsus  I 

3.36  (2.9-3.7) 

Car.  width  at  PLE 

3.38  (3. 1-3.7) 

Total  I 

28.79  (26.6-33.1) 

Carapace  width 

6.02  (5.6-6.9) 

Femur  IV 

9.19  (8.2-10.5) 

Carapace  length 

7.91  (7.2-9.0) 

Patella-Tibia  IV 

10.69  (9.7-12.1) 

Body  length 

16.23  (14.6-18.6) 

Metatarsus  IV 

10.08  (9.2-11.6) 

Patella-Tibia  II 

9.66  (8.9-11.0) 

Tarsus  IV 

3.67  (3.3-4.0) 

Patella-Tibia  III 

8.42  (8.0-9.6) 

Total  IV 

33.64  (30.5-38.2) 

RJ.  Wolff  and  P.  Greenstone,  who  accompa- 
nied me  on  various  field  excursions  in  search 
of  Sosippus.  Research  was  supported  by  a 
Faculty  Development  Grant  from  Hope  Col- 
lege to  A.R.  Brady  in  1994,  and  NSF-URP 
(Undergraduate  Research  Program)  and  REU 
(Research  Experience  for  Undergraduates) 
grants  in  1968,  1973,  and  1994.  Special 
thanks  go  to  T.  Evans,  who  assisted  with  the 
phylogenetic  analyses  and  cladistic  protocols. 
H.D.  Cameron  helped  to  determine  the  deri- 
vation of  scientific  names.  Tom  Bultman  aided 
by  checking  the  manuscript  for  accuracy  and 
consistency. 

LITERATURE  CITED 

Banks,  N.  1904.  The  Arachnida  of  Florida.  Pro- 
ceedings of  the  National  Academy  of  Sciences 
of  Philadelphia  56:120-147. 

Banks,  N.  1909.  Arachnida  from  Costa  Rica.  Pro- 
ceedings of  the  National  Academy  of  Sciences 
of  Philadelphia  61:194-234. 

Banks,  N.  1913.  Notes  on  the  types  of  some  Amer- 
ican spiders  in  European  collections.  Proceedings 
of  the  National  Academy  of  Sciences  of  Phila- 
delphia 65:177-188. 

Beatty,  J.A.  1961.  The  spiders  and  scorpions  of  the 
Santa  Catalina  Mountain  Area,  Arizona.  Unpub- 
lished thesis.  University  of  Arizona,  Tucson. 


Bonnet,  P.  1958.  Bibliographia  Araneorum.  Volume 
2(4):  3027-4230.  Les  Freres  Douladoure,  Tou- 
louse, France. 

Brach,  V.  1976.  Subsocial  behavior  in  the  funnel 
web  spider  Sosippus  floridanus  (Araneae,  Lycos- 
idae).  Florida  Entomologist  59:225-229. 

Brady,  A.R.  1962.  The  spider  genus  Sosippus  in 
North  America,  Mexico,  and  Central  America 
(Araneae,  Lycosidae).  Psyche  69:129-164. 

Brady,  A.R.  1972.  Geographic  variation  and  speci- 
ation  in  the  Sosippus  floridanus  species  group 
(Araneae:  Lycosidae).  Psyche  79:27-48. 

Brady,  A.R.  1979.  Nearctic  species  of  the  wolf  spi- 
der genus  Trochosa  (Araneae:  Lycosidae).  Psy- 
che 86:167-212. 

Bryant,  E.B.  1923.  Report  on  the  spiders  collected 
by  the  Barbados-Antigua  Expedition  from  the 
University  of  Iowa  in  1918.  University  of  Iowa 
Studies  in  Natural  History  10(3):  10-16. 

Bryant,  E.B.  1948.  Some  spiders  from  Acapulco, 
Mexico.  Pysche  55:55-77. 

Capocasale,  R.M.  1982.  Las  especies  del  genero 
Porimmosa  Roewer,  1959  (Araneae,  Hippasi- 
nae).  Journal  of  Arachnology  10:145-146. 

Capocasale,  R.M.  1990.  Las  especies  de  la  subfam- 
ilia  Hippasinae  de  America  del  sur  (Araneae,  Ly- 
cosidae). Journal  of  Arachnology  18:131-144 

Capocasale,  R.M.  1991.  Neuvos  aportes  al  genero 
Porrimosa  Roewer  (Araneae,  Lycosidae).  Jour- 
nal of  Arachnology  19:93-96 


BRADY— SOSIPPUS  REVISITED 


83 


Carico,  J.E.  1993.  Revision  of  the  genus  Trechalea 
Thorell  (Araneae,  Trechaleidae)  with  a review  of 
the  taxonomy  of  the  Trechaleidae  and  Pisauridae 
of  the  Western  Hemisphere.  Journal  of  Arach- 
nology  21:226-257. 

Chamberlin,  R.V.  1908.  Revision  of  North  Ameri- 
can spiders  of  the  family  Lycosidae.  Proceedings 
of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia 60: 158-318. 

Chamberlin,  R.V.  1924.  The  spider  fauna  of  the 
shore  and  islands  of  the  Gulf  of  California.  Pro- 
ceedings of  the  California  Academy  of  Sciences 
12:561-694. 

Comstock,  J.H.  1913.  The  Spider  Book.  Doubleday, 
Garden  City,  New  York.  721  pp. 

Comstock,  J.H.  1940.  The  Spider  Book.  Revised 
and  edited  by  W.J.  Gertsch.  Comstock,  Ithaca, 
New  York.  729  pp. 

Dondale,  C.D.  1986.  The  subfamilies  of  wolf  spi- 
ders (Araneae:  Lycosidae).  Pp.  327-332.  In  Ac- 
tas  X Congreso  Internacional  de  Aracnologia 
(J.A.  Barreintos,  ed.).  Volume  1.  Jaca,  Spain. 

Eriksson,  T.  2001.  AutoDecay  ver.  5.0  (Program 
distributed  by  the  author).  Bergius  Foundation, 
Royal  Swedish  Academy  of  Sciences,  Stock- 
holm. 

Fernandez-Montraveta,  C.  & M.  Simo.  2002.  Male 
pedipalpal  stridulatory  devices  in  neotropical 
wolf  spiders  and  their  possible  role  in  systemat- 
ics.  Journal  of  Arachnology  30:475-480. 

Laessle,  A.M.  1958.  The  origin  and  successional 
relationship  of  Sandhill  vegetation  and  sand-pine 
scrub.  Ecological  Monographs  28:361-387. 

Mayr,  E.  1963.  Animal  Species  and  Evolution.  Har- 
vard University  Press,  Cambridge,  Massachu- 
setts. 797  pp. 

Mello-Leitao,  C.  1944.  Aranas  de  la  Provincia  de 
Buenos  Aires.  Revista  del  Museo  de  La  Plata 
(Zoologia)  3:311-393. 

Murphy,  N.R,  V.W.  Framenau,  S.C.  Donnellan, 
M.S.  Harvey,  Y Park,  A.D.  Austin.  2006.  Phy- 
logenetic reconstruction  of  the  wolf  spiders  (Ar- 
aneae: Lycosidae)  using  sequences  from  the  12S 
rRNA,  28S  rRNA,  and  NADHl  genes:  implica- 
tions for  classification,  biogeography,  and  the 
evolution  of  web  building  behaviour.  Molecular 
Phylogenetics  and  Evolution  38:583-602. 

Pickard-Cambridge,  EO.  1902.  Arachnida,  Aranei- 
dea.  In  Biologia  Centrali-Americana,  Zoologia. 
Volume  2:313-424.  Taylor  & Francis,  London. 


Platnick,  N.I.  1993.  Advances  in  Spider  Taxonomy 
1988-1991,  with  Synonymies  and  Transfers 
1940-1980.  (P.  Merrett,  ed.).  New  York  Ento- 
mological Society,  in  association  with  the  Amer- 
ican Museum  of  Natural  History,  New  York.  840 

pp. 

Platnick,  N.I.  1997.  Advances  in  Spider  Taxonomy 
1992-1995,  with  Redescriptions  1940-1980. 
New  York  Entomological  Society,  in  association 
with  the  American  Museum  of  Natural  History, 
New  York.  976  pp. 

Platnick,  N.I.  2006.  The  World  Spider  Catalog,  Ver- 
sion 6.5.  American  Museum  of  Natural  History, 
New  York.  Online  at  http://research.amnh.org/ 
entomology/spiders/catalog/index. html. 

Roewer,  C.E  1955.  Katalog  der  Araneae  von  1758 
bis  1940.  Volume  2.  Institute  Royal  des  Sciences 
Naturelles  de  Belgique,  Bruxelles.  1751  pp. 

Roewer,  C.E  1960.  Araneae  Lycosaeformia  II  (Ly- 
cosidae). Exploration  du  Parc  national  de 
rUpemba,  Mission  G.  F.  de  Wite,  Bruxelles.  55: 
519-1040. 

Santos  A.J.  & A.D.  Brescovit.  2001.  A revision  of 
the  South  American  spider  genus  Aglaoctenus 
Tullgren,  1905  (Araneae,  Lycosidae,  Sosippinae). 
Andrias  15:91-98. 

Sierwald,  P.  2000.  Description  of  the  male  of  So- 
sippus  placidus,  with  notes  on  the  subfamily  So- 
sippinae (Araneae,  Lycosidae).  Journal  of  Arach- 
nology 28:133-140. 

Simon,  E.  1888.  Etudes  arachnologiques.  21  Me- 
moire.  xxix.  Descriptions  d’especes  et  de  genres 
nouveaux  de  FAmerique  centrale  et  des  Antilles. 
Annales  de  la  Societe  Entomologique  de  France 
8(6):203-216. 

Simon,  E.  1898a.  Descriptions  d’Arachnides  nou- 
veaux des  families  des  Agelenidae,  Pisaauridae, 
Lycosidae  et  Oxyopidae.  Annales  Societe  Ento- 
mologique de  Belgique  42:5-34. 

Simon,  E.  1898b.  Histoire  Naturelle  des  Araignees. 
Librairie  Encylopedique  de  Roret,  Paris.  2(2): 
193-380. 

Swofford,  D.L.  1999.  Phylogenetic  analysis  using 
parsimony  (*and  other  methods).  Version  4.0. 
Sinauer  Associates,  Sunderland,  Massachusetts. 

Wallace,  H.K.  1950.  On  Tullgren’s  Florida  spiders. 
Florida  Entomologist  32:71-83. 

Manuscript  received  28  January  2006,  revised  15 
December  2006. 


2007.  The  Journal  of  Arachnology  35:84-88 


MATING  FREQUENCIES  OF  MALE  CRAB  SPIDERS, 
MISUMENA  VATIA  (ARANEAE,  THOMISIDAE) 

Douglass  H.  Morse:  Department  of  Ecology  & Evolutionary  Biology,  Box  G-W, 

Brown  University,  Providence,  Rhode  Island  02912  USA. 

E-mail:  d_morse@brown.edu 

ABSTRACT.  The  number  of  matings  obtained  by  a male  is  likely  to  be  a major  component  of  his 
lifetime  fitness.  Males  that  depend  on  finding  mates  before  their  competitors  must  allocate  resources  to 
this  effort,  potentially  at  the  expense  of  their  reproductive  rate.  Male  crab  spiders  Misumena  vatia  (Clerck 
1757)  often  occur  at  low  densities  and  experience  considerable  difficulty  in  finding  females.  This  constraint 
might  select  for  their  cursorial  body  form  and  high  movement  rates  at  the  expense  of  their  reproductive 
rate.  Male  M.  vatia  will  not  mate  more  than  once  in  rapid  succession  and  typically  no  more  than  once 
every  other  day,  although  they  are  capable  of  several  matings  over  their  lifetime.  Males  may  rarely 
encounter  virgin  females  more  often  than  once  every  other  day  and  thus  would  experience  little  loss  of 
fitness  from  an  inability  to  mate  in  rapid  order. 

Keywords:  Male  fitness,  reproductive  constraint,  scramble  competition 


The  key  determinant  of  male  lifetime  fit- 
ness often  is  the  number  of  matings  a male 
obtains  (Williams  1992).  Under  many  circum- 
stances the  difference  in  number  of  matings 
among  males  is  high,  reaching  its  maximum 
in  harem  formers,  and  variance  in  male  fitness 
is  generally  taken  to  be  higher  than  that  of 
females,  a consequence  of  differences  be- 
tween the  sexes  in  investment  per  offspring. 
In  high-density  situations,  males  may  achieve 
such  variance  via  a dominance  hierarchy, 
which  often  is  size-related  (LeBouef  1974; 
Clutton-Brock  et  al.  1982).  Low-density  situ- 
ations in  which  male-male  contact  is  the  ex- 
ception provide  a situation  in  which  different 
factors  dictate  success;  here,  the  first  male  to 
find  a female  may  instead  be  the  one  to  suc- 
ceed via  scramble  competition,  accompanied 
by  first-male  sperm  priority  (Ghiselin  1974; 
LeGrand  & Morse  2000). 

A male  should  normally  maximize  the  sit- 
uations in  which  he  can  capitalize  upon  a re- 
productive opportunity.  However,  factors  oth- 
er than  the  ability  to  mate  successively  may 
assume  importance.  For  instance,  males  that 
must  expend  considerable  energy  and  time  in 
finding  females  may  be  unable  to  mate  re- 
peatedly, but  seldom  find  themselves  in  a sit- 
uation where  that  ability  would  provide  an  ad- 
vantage. If  so,  extra  allocation  to  effective 
movement,  even  at  the  expense  of  failing  to 


mate  females  in  rapid  succession,  would  pro- 
vide important  benefits  at  a likely  infrequent 
cost. 

Adult  male  spiders  are  often  assumed  to  be 

less  common  than  their  females  (Foelix  1996), 
primarily  because  of  an  assumed  dispropor- 
tionately high  mortality  incurred  from  search- 
ing for  females  (Vollrath  & Parker  1992; 
Shuster  & Wade  2003).  However,  females  of 
many  species  do  not  mature  simultaneously, 
with  the  result  that  overt  competition  may 
nevertheless  occur  for  access  to  females  as 
they  molt  into  their  adult  stage,  with  conse- 
quent guarding  of  penultimate  females  in 
many  instances.  In  spite  of  potential  compe- 
tition, populations  with  a low  number  of 
males  relative  to  females  present  the  oppor- 
tunity for  males,  on  average,  to  mate  several 
times. 

My  crab  spider  Misumena  vatia  (Clerck 
1757)  populations  exhibit  a female-biased  pri- 
mary sex  ratio  (1.5  females  to  1 male),  and 
this  ratio  shifts  to  2.5-5. 1 females  to  1 male 
by  the  adult  stage  (LeGrand  & Morse  2000). 
Further,  adults  are  not  abundant  (Holdsworth 
& Morse  2000)  and  the  males  experience  con- 
siderable difficulty  in  finding  females,  which 
apparently  do  not  emit  pheromonal  cues  (An- 
derson & Morse  2001;  Leonard  & Morse 
2006),  as  opposed  to  other  spider  species  ex- 
amined in  this  regard  (Tietjen  1977;  Elgar  & 
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Schneider  2004).  Given  this  combination  of 
traits,  male  M.  vatia  should  experience  strong 
selection  to  reproduce  multiple  times,  but  the 
ability  to  mate  in  rapid  succession  would  not 
be  under  equally  strong  selection.  The  number 
of  matings  by  individual  males  in  my  popu- 
lations  is  open  to  question;  nevertheless,  adult 
males  on  average  must  mate  several  times  in 
their  lifetime,  a consequence  of  the  sex  ratios 
of  adults  noted  above  (LeGrand  & Morse 
2000),  the  extremely  high  proportion  of  adult 
females  that  produce  fertile  egg  masses 
(Morse  1994),  and  the  lack  of  any  evidence 
to  suggest  that  M.  vatia  ever  reproduces  par- 
thenogenetically  (D.  H.  Morse,  unpublished 
data).  The  purpose  of  this  study  is  to  establish 
whether  male  M.  vatia  will  mate  in  rapid  suc- 
cession and  if  not,  with  what  frequency  they 
do  successfully  mate.  The  results  will  provide 
insight  into  the  evolution  of  this  breeding  sys- 
tem. 

METHODS 

Spiders  were  collected  from  flowers  in 
fields  and  along  roadsides  in  South  Bristol, 
Lincoln  County,  Maine,  USA  (43.96°N, 
69.56°W)  during  June  1998-2006  and  subse- 
quently maintained  in  7-dram  vials  (—26  ml; 
5 cm  long  X 3 cm  diameter)  until  testing. 
They  were  fed  small  moths  and  flies  every 
other  day.  All  females  were  collected  as  pen- 
ultimates and  used  as  adults  within  a week 
after  their  final  molt.  Males  were  collected  ei- 
ther as  penultimates  or  adults.  Adult  males 
were  not  mated  for  the  first  two  days  after 
collection.  In  all  but  one  experiment  individ- 
uals were  tested  within  the  first  week  after 
capture,  or  the  first  week  after  final  molt  in 
the  case  of  the  penultimates,  to  insure  that 
their  behavior  matched  that  of  individuals  in 
the  field  (Leonard  & Morse  2006).  In  the  sin- 
gle exception  I repeatedly  paired  nine  males 
over  periods  as  long  as  two  months  to  estab- 
lish how  many  times  they  would  mate.  Mat- 
ings of  M.  vatia  are  described  in  detail  in 
Morse  (2007). 

To  test  the  ability  of  an  adult  male  to  mate 
more  than  once  in  succession,  I first  presented 
him  with  a recently  molted  virgin  adult  female 
perched  on  an  ox-eye  daisy  Chrysanthemum 
leucanthemum  flower,  a frequent  hunting  site 
at  the  time  that  females  molt  into  the  adult 
stage.  Female  M.  vatia  readily  mate  as  soon 
as  they  have  completed  their  final  molt 


(Holdsworth  & Morse  2000).  Five  minutes  af- 
ter positioning  the  female,  I released  the  male 
onto  the  flower  stem  immediately  below  the 
flower.  Since  males  almost  inevitably  move 
upward  in  this  circumstance  (Hu  & Morse 
2004),  they  are  well  positioned  to  find  the  fe- 
male. I observed  the  male  for  30  min  after  he 
climbed  into  the  flower,  or  until  he  mated  with 
the  female.  Previous  experiments  have  dem- 
onstrated that  males  not  mating  within  30  min 
are  unlikely  to  do  so  subsequently  (Hu  & 
Morse  2004).  I ran  28  male-female  pairs  in 
this  way.  Matings  usually  took  3-10  min,  and 
the  males  then  quickly  dismounted  the  fe- 
males and  retreated  a minimum  of  several 
body  lengths  from  them  (Hu  & Morse  2004). 

Following  these  initial  runs  I presented  14 
of  the  successful  males  with  a second  virgin 
female  to  determine  if  they  would  mate  twice 
in  succession.  As  before  I placed  the  female 
on  a fresh  daisy  and  released  the  male  on  the 
stem  of  this  flower  five  min  later.  All  second 
presentations  were  made  within  10  min  of  the 
termination  of  the  initial  mating. 

Any  females  that  these  males  refused  to 
mate  in  the  first  run  were  then  paired  with 
other  males  that  had  not  mated  within  the  past 
two  days.  Any  of  these  males  that  did  not 
mate  with  the  female  presented  them  in  the 
first  run  were  tested  in  the  same  way  with  a 
second  virgin  female,  and  if  they  mated  with 
the  second  female,  they  were  then  paired  with 
a third  virgin  female.  Thus  all  males  were  giv- 
en the  opportunity  to  mate  twice  in  succes- 
sion, and  all  females  that  did  not  mate  in  their 
first  run  were  given  the  opportunity  to  mate 
with  a second  male. 

I also  further  investigated  how  frequently 
and  how  many  times  males  would  mate  over 
their  adult  lifetime.  To  test  frequency,  I ran  10 
males  in  the  same  way  as  noted  above  and 
then  repeated  the  procedure  on  the  following 
day.  I also  mated  nine  other  males  with  virgin 
females  at  two-day  intervals  five  to  20  times. 
Voucher  specimens  of  Misumena  vatia  have 
been  deposited  in  the  American  Museum  of 
Natural  History,  New  York. 

RESULTS 

Twenty-three  of  28  males  (82.1%)  mated 
with  the  first  virgin  female  presented  them 
within  the  30  min  period.  All  the  males  that 
mated  inserted  both  pedipalps  one  or  more 
times.  Of  the  remaining  males,  one  individual 
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had  still  not  contacted  the  female  after  30  min, 
and  the  remaining  four  contacted  the  female 
but  did  not  mate. 

When  14  of  the  males  that  mated  with  the 
hrst  female  were  presented  with  a second  vir- 
gin female,  none  of  these  males  would  mate 
with  the  second  females.  The  difference  in 
their  performance  in  the  first  and  second  runs 
is  highly  significant  (one-tailed  sign  test,  P < 
0.001).  The  14  females  used  for  these  second 
matings  were  then  tested  with  a new  set  of 
adult  males.  These  males  mated  with  all  14  of 
the  females.  The  performance  of  the  two 
groups  of  males  with  this  set  of  females  was 
highly  significantly  different  {P  < 0.001, 
same  test). 

Four  of  the  five  males  that  did  not  mate 
with  the  first  virgin  female  presented  to  them 
proceeded  to  mate  with  another  virgin  female 
presented  to  them  immediately  after  the  first 
one,  but  all  five  of  them  refused  to  mate  with 
a third  virgin  female  that  was  presented  im- 
mediately after  their  second  run.  The  five  ini- 
tially rejected  females  were  eschewed  by  a 
subsequent  set  of  males  as  well,  but  these  last 
males  mated  with  another  set  of  virgin  fe- 
males presented  to  them. 

All  10  males  tested  on  successive  days 
failed  to  mate  with  virgin  females  on  the  fol- 
lowing day.  When  I subsequently  tested  an- 
other set  of  males  {n  = 9)  every  other  day, 
they  mated  in  82.5%  of  the  pairings  with  vir- 
gin females  (5-20  matings  per  male,  80  in- 
dividual runs,  73.7-90.9%  acceptance  rate), 
significantly  different  from  the  results  on  suc- 
cessive days  (P  < 0.001  in  a Mann-Whitney 
f/-test  for  independent  samples).  Since  males 
refused  to  mate  on  successive  days  but  usually 
mated  every  other  day,  I conclude  that  they 
require  a two-day  interval  between  matings. 

DISCUSSION 

Clearly  these  male  M.  vatia  will  not  mate 
twice  in  rapid  succession,  or  on  successive 
days  (but  see  below),  although  they  will  rou- 
tinely mate  every  other  day.  I did  not  attempt 
to  test  them  at  various  intervals  between  one 
and  two  days,  but  since  they  are  usually  di- 
urnal (Morse  1981),  even  if  they  could  mate 
at,  say,  1.5-day  intervals,  they  would  be  un- 
likely to  do  so  in  the  field. 

The  second  females  presented  to  the  males 
were  apparently  in  no  way  deficient  as  mates, 
so  I conclude  that  the  failure  of  the  first  set 


of  males  to  mate  with  them  resulted  from  the 
males’  inability  to  mate  twice  in  rapid  suc- 
cession. The  females  eschewed  by  the  males 
in  this  first  test  were  for  some  unknown  rea- 
son unacceptable  to  all  males  tested,  but  the 
third  set  of  females  were  likely  eschewed  by 
the  latter  males  only  because  of  their  apparent 
inability  to  mate  twice  in  rapid  succession. 
Thus,  the  four  males  that  eschewed  the  first 
female  but  mated  with  the  second  one  should 
probably  be  treated  as  performers  rather  than 
nonperformers  in  this  analysis;  that  is,  they 
mated  when  presented  with  the  first  accept- 
able female.  If  so,  this  correction  would 
change  the  proportion  of  male  performers  to 
96.4%  (27  of  28). 

Mate-choice  theory  suggests  that  males 
should  be  choosy  if  presented  with  an  excess 
of  females  (see  Andersson  1994).  Since  the 
average  male  M.  vatia  in  these  populations  re- 
produces several  times  in  his  lifetime  (Le- 
Grand  & Morse  2000),  one  might  predict  a 
tendency  for  choosiness,  especially  since  they 
do  not  mate  in  rapid  succession.  However,  the 
tendency  for  males  to  mate  with  any  available 
virgin  female  after  a sufficient  hiatus  bolsters 
the  argument  that  they  do  not  frequently  meet 
adult  virgin  females. 

The  failure  to  mate  in  rapid  succession 
would  be  counterproductive  if  the  males  en- 
countered more  than  one  virgin  female  within 
a brief  period  of  time.  The  low  population 
density  of  these  spiders  (LeGrand  & Morse 
2000),  combined  with  the  failure  of  the  fe- 
males to  molt  simultaneously  or  to  advertise 
their  condition  (Anderson  & Morse  2001; 
Leonard  & Morse  2006),  makes  it  further  un- 
likely that  the  failure  to  mate  in  rapid  se- 
quence constitutes  a significant  constraint  for 
the  males.  The  average  female  in  this  popu- 
lation was  not  mated  until  approximately  1.5 
days  after  molting  into  the  adult  stage  (Le- 
Grand & Morse  2000),  although  females  will 
readily  mate  immediately  after  their  last  molt 
(Holdsworth  & Morse  2000).  Males  capable 
of  mating  on  an  every-other-day  basis  should 
thus  easily  account  for  insemination  of  all  of 
the  females  in  the  population  (Morse  1994). 
However,  at  this  point  I do  not  know  whether 
mating  slows  a male’s  subsequent  searching 
rate,  nor  whether  such  a slowdown  would  sig- 
nificantly affect  the  frequency  with  which  it 
finds  a new  female.  I also  do  not  know  wheth- 
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er  a male  needs  to  recharge  his  palps  before 
mating  a second  time. 

In  spite  of  the  attention  paid  to  the  repro- 
ductive behavior  of  spiders,  relatively  little  is 
known  about  either  the  frequency  with  which 
males  recharge  their  pedipalps  or  the  mating 
rates  of  species  that  can  mate  several  times. 
The  effect  of  sperm  depletion  for  multiply 
mating  males  is  rarely  explicitly  considered  in 
the  literature  (Jones  et  aL  2006).  Quantitative 
data  on  rates  of  pedipalp  recharging  and  mat- 
ing frequencies  of  spiders  appear  to  be  non- 
existent. Neither  subject  is  discussed  in  stan- 
dard treatises  on  spider  biology  such  as 
Savory  (1928),  Bristowe  (1958),  Gertsch 
(1979)  and  Foelix  (1996),  though  Gertsch 
(1979)  notes  without  attribution  that  some 
species  can  mate  multiple  times  without  re- 
charging their  pedipalps,  while  others  have  to 
recharge  during  mating.  Most  recent  attention 
to  mating  rates  of  male  spiders  focuses  on  ex- 
treme adaptations  in  which  a male  is  physio- 
logically or  anatomically  incapable  of  mating 
more  than  once  or  twice  in  its  lifetime  (e.g., 
Tidarren  argo,  Theridiidae:  Knoflach  & van 
Harten  2001;  Lacrodectus  hasselti,  Theridi- 
idae: Andrade  and  Kasumovic  2005;  Argiope 
keyseriingi,  Araneidae:  Herberstein  et  al. 
2005). 

Although  it  is  possible  that  males  failed  to 
mate  in  rapid  succession  because  they  did  not 
have  time  to  recharge  their  pedipalps  with 
sperm  during  the  experimental  period,  several 
lines  of  evidence  suggest  that  this  factor  does 
not  explain  the  failure  of  these  males  to  mate 
with  a second  female  in  the  experiments.  First, 
males  almost  inevitably  refuse  to  mate  again 
on  the  day  following  a mating  (no  observa- 
tions in  this  study  and  only  rare  instances  in 
other  observations:  D.  H.  Morse  pers.  obs.). 
Second,  I observed  no  efforts  by  the  spiders 
to  recharge  their  pedipalps  shortly  following 
a mating  in  this  study.  Finally,  the  males  in- 
serted their  pedipalps  into  the  females'  genital 
apertures  a variable  number  of  times  during  a 
mating  sequence,  so  it  is  unclear  whether  the 
males  always  used  up  their  supply  of  sperm 
in  the  pedipalps.  I did  not  measure  sperm 
loads  in  the  pedipalps  because  of  the  limited 
number  of  males  available  for  experimenta- 
tion and  their  multiple  use  in  these  and  other 
experiments. 

In  addition  to  the  data  gathered  specifically 
for  this  study,  I have  made  it  a policy  to  mate 


virgin  females  used  for  other  studies  with 
males  that  have  not  mated  the  previous  day, 
because  I have  so  seldom  obtained  matings 
with  males  that  mated  the  previous  day  (D.  H. 
Morse  unpubl.  data).  The  males  that  I ran  the 
largest  number  of  times  usually  mated  on  al- 
ternate days  as  long  as  we  could  find  virgin 
females  for  them.  Several  of  these  matings 
produced  viable  clutches,  though  in  other  cir- 
cumstances I was  unable  to  rear  the  females 
to  their  egg-laying  stage  before  the  season 
ended  (D.  H.  Morse  unpubl.  data). 

It  must  be  reiterated  that  these  males  were 
confined,  so  that  their  responses  may  differ 
somewhat  from  individuals  in  the  field.  How- 
ever, I attempted  to  minimize  this  effect  by 
testing  individuals  soon  after  collecting  them. 
With  the  exception  of  the  males  run  multiple 
times,  all  males  were  run  within  a week  of 
their  capture,  a period  during  which  confined 
individuals  perform  several  other  acts  [forag- 
ing (Morse  2000,  2005),  line  running  (Leon- 
ard & Morse  2006),  orientation  and  activity 
(Sullivan  & Morse  2004)]  similarly  to  unre- 
strained individuals  in  the  field. 

These  males  thus  form  an  extreme  opposite 
pole  to  harem  formers  (Andersson  1994),  al- 
though many  of  them  also  mate  several  times 
under  natural  circumstances.  Harem  formers 
exhibit  some  of  the  most  extreme  examples  of 
sexual  dimorphism  favoring  large  males,  but 
these  crab  spiders  are  among  the  most  extreme 
examples  of  sexual  dimorphism  favoring 
small  males;  although  both  exhibit  a female- 
biased  sex  ratio  at  reproduction  (Morse  2007). 
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ABSTRACT.  Morphological  modifications  of  the  first  pair  of  legs  in  addition  to  widespread  color  var- 
iations of  these  legs  among  males  of  closely  related  species  have  been  reported  in  a variety  of  spiders. 
Here,  the  evidence  for  sexual  dimorphism  in  male  foreleg  morphology  within  wolf  spiders  (family  Ly- 
cosidae)  is  reviewed  and  shown  to  occur  in  a number  of  species  belonging  to  at  least  seven  genera  in  five 
subfamilies:  Alopecosa,  Hogna,  Schizocosa  (all  Lycosinae)  Pirata  (Piratinae),  Evippa,  (Evippinae),  Par- 
dosa  (Pardosinae)  and  Artoria  (Artoriinae).  These  modifications,  often  in  combination  with  distinct  dark 
pigmentation,  can  be  divided  into  three  major  groups:  leg  elongation,  segment  swelling  and  exaggerated 
setation  (“brashes”)-  The  latter  two  occur  mainly  on  the  tibial  segment  of  the  first  leg.  The  function  of 
these  foreleg  modifications  has  been  studied  most  extensively  in  the  genus  Schizocosa.  Since  the  courtship 
displays  of  all  male  Schizocosa  incorporate  a seismic  component,  foreleg  ornamentation  (namely  pigmen- 
tation and  associated  “brushes”)  composes  only  one  part  of  a multimodal  courtship  display.  The  function 
of  this  foreleg  ornamentation  appears  to  vary  across  closely  related  Schizocosa  species  and  in  some 
instances  involves  an  interaction  with  the  seismic  signaling  component.  In  most  instances  it  appears  to 
play  a role  in  female  mate  choice  and/or  mate  choice  learning.  In  addition  to  reviewing  lycosid  foreleg 
modifications,  we  describe  a new  species  of  wolf  spider,  Artoria  schizocoides  from  southwestern  Western 
Australia  that  possesses  sexually  dimorphic  modifications  of  the  tibia  of  the  first  leg.  Unique  within  the 
Artoriinae,  males  of  this  species  carry  spatulate  setae  on  the  ventral  side  of  the  tibia  of  the  first  leg  that 
differ  morphologically  from  other  leg  modifications  in  wolf  spiders. 

Keywords:  Courtship  display,  sexual  dimorphism,  sexual  selection,  secondary  sexual  traits 


Two  main  evolutionary  processes  that  work 
independently  or  in  combination  are  thought 
to  explain  sexual  dimorphism  or  the  morpho- 
logical differences  between  males  and  fe- 
males. One  category  relates  morphological 
differences  between  males  and  females  to  a 
reduction  in  intersexual  competition  for  re- 
sources (ecological  niche  partitioning)  (Shine 
1989;  Fairbaim  1997).  The  second  explains 
sexual  dimorphism  by  differences  between  the 
sexes  in  the  relationship  between  a particular 
trait  and  reproductive  fitness  (sexual  selection 
or  differences  in  reproductive  roles)  (e.g,,  Se- 
lander  1972;  Hedrick  & Temeles  1989;  Reyn- 
olds & Harvey  1994).  Sexual  selection  arises 
through  competition  between  members  of  one 
sex  for  reproduction  with  the  other  sex.  Here, 
dimorphic  structures  may  either  be  used  in  di- 


rect aggressive  encounters  with  members  of 
the  same  sex  (generally  males;  intrasexual  se- 
lection), or  used  by  members  of  the  opposite 
sex  to  assess  mate  quality  (generally  females; 
intersexual  selection)  (Darwin  1871;  Anders- 
son  1994). 

In  wolf  spiders,  sexual  dimorphism  is  evi- 
dent in  a multitude  of  forms  and  most  differ- 
ences between  males  and  females  are  attrib- 
uted to  differences  in  reproductive  roles.  With 
a few  exceptions  (e.g.,  Donacosa  merlini  Al- 
derweireldt  & Jocque  1991)  females  are  larger 
than  males.  In  most  ground  dwelling  species, 
these  size  differences  are  mainly  explained  by 
a fecundity  advantage  of  larger  females  (Pren- 
ter  et  al.  1997,  1998,  1999).  Sexual  dimor- 
phism also  exists  with  respect  to  differences 
in  trophic  morphology  (i.e.,  the  sizes  of  che- 
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licerae  and  venom  glands);  these  differences 
have  been  ascribed  to  the  increased  impor- 
tance of  foraging  for  females  rather  than  an 
avoidance  of  intersexual  competition  for  food 
(Walker  & Rypstra  2001,  2002).  Across  many 
wolf  spider  species,  especially  those  with  sed- 
entary females,  males  also  possess  compara- 
tively longer  legs  than  females.  This  leg  di- 
morphism is  thought  to  have  evolved  through 
an  advantage  of  more  mobile  males  to  en- 
counter females  occupying  permanent  bur- 
rows (Framenau  2005a).  While  the  above 
forms  of  dimorphism  refer  mainly  to  differ- 
ences in  body  shape  or  size,  dimorphic  color 
patterns  to  augment  body  size  and  condition 
have  also  been  argued  to  play  an  important 
role  in  the  mating  behavior  of  wolf  spiders 
(Moya-Larano  et  al.  2003). 

Dimorphic  patterns  of  foreleg  pigmentation 
appear  to  be  one  of  the  most  widespread  and 
conspicuous  form  of  sexual  dimorphism 
among  wolf  spiders  (Framenau,  pers.  obs.) 
and  these  differences  in  foreleg  ornamentation 
appear  to  be  driven  mostly  by  sexual  selec- 
tion. Male  foreleg  ornamentation  commonly 
involves  extremely  dark  pigmentation  or  very 
distinct  light  coloration  on  individual  foreleg 
segments  or  covering  the  entire  front  pair  of 
legs.  In  some  species,  males  possess  an  ex- 
aggerated form  of  foreleg  ornamentation  in- 
volving morphological  modifications  of  the 
first  pair  of  legs.  These  morphological  modi- 
fications occur  in  a variety  of  forms  in  most 
currently  recognized  subfamilies  of  wolf  spi- 
ders. Our  study  aims  to  review  the  evidence 
for  sexual  foreleg  dimorphism  within  the  spi- 
der family  Lycosidae  by  compiling  morpho- 
logical information  from  the  taxonomic  liter- 
ature. In  addition,  we  describe  a species  with 
a novel  form  of  male  tibial  ornamentation — 
ventral  spatulate  modified  setae.  This  species, 
Artoria  schizocoides  n.  sp.,  belongs  to  the 
Australasian/Pacific  subfamily  Artoriinae  and 
is  the  only  species  within  this  subfamily 
known  to  the  authors  with  excessive  setation 
on  the  first  pair  of  legs. 

MORPHOLOGICAL  MODIFICATIONS  IN 

THE  FIRST  LEG  OF  WOLF  SPIDERS 

Morphological  modifications  of  the  first 
pair  of  legs  in  male  wolf  spiders  belong  to 
three  major  categories:  (1)  elongation,  (2) 
swelling  and  (3)  exaggerated  setation,  the  lat- 


ter two  of  which  are  most  prevalent  on  the 
tibial  segment  (Table  1). 

Elongation. — An  elongation  of  the  front 
pair  of  legs  can  be  either  subtle  (e.g.,  Alope- 
cosa  cuneata  (Clerck  1757)  (Kronestedt  1990) 
or  very  conspicuous  (e.g.,  Artoria  flavimana 
Simon  1909)  (Framenau  2002).  For  example, 
in  the  Palaearctic  Alopecosa  cuneata,  the  ratio 
of  the  length  of  tibia  I to  tibia  IV  is  higher 
than  in  a related  species  of  similar  size,  A. 
pulverulenta  (Clerck  1758)  (Kronestedt  1990). 
This  elongation  of  the  forelegs  has  been  re- 
lated to  male  courtship  displays  (Kronestedt 
1990),  as  there  is  direct  contact  between  the 
forelegs  of  a male  and  female  A.  cuneata  in 
the  form  of  the  female  grasping  the  swollen 
tibial  segment  of  the  male  with  her  chelicerae 
(Kronestedt  1990,  for  more  detail  see  below). 
Male  Alopecosa  taeniata  (C.  L.  Koch  1835) 
also  have  longer  legs  as  compared  to  the 
closely  related  A.  aculeata  (Clerck  1758) 
(Kronestedt  1990).  In  this  case  however,  the 
elongation  is  not  restricted  to  the  forelegs  and 
increased  species-specific  mobility  of  males 
during  courtship  is  suggested  to  explain  this 
pattern  (Kronestedt  1990),  although  there  is 
currently  no  experimental  evidence  to  support 
this  hypothesis. 

In  almost  all  wolf  spiders  the  fourth  pair  of 
legs  is  the  longest,  followed  by  leg  I,  and  then 

II  and  III,  or  less  commonly  III  and  II  (ex- 
pressed in  the  “leg  formula”:  IV  > I > II  > 

III  or  IV  > I > III  > II).  However,  in  males 
of  the  Australian  A.  flavimana  mentioned 
above,  the  front  pair  of  legs  is  extremely  elon- 
gated and  much  longer  than  the  fourth  pair  of 
legs.  In  females  of  A.  flavimana  the  fourth  leg 
is  the  longest,  similar  to  both  sexes  of  all  other 
species  in  this  genus  (Framenau  2002,  2004, 
2005b,  also  this  study).  The  elongation  is  not 
restricted  to  a single  segment  as  in  A.  cuneata 
but  concerns  all  segments.  The  behavioral 
mating  sequence  of  A.  flavimana  is  not  known 
and  therefore  the  function  of  this  morpholog- 
ical modification  remains  unclear.  In  male 
orb-weaving  spiders,  an  elongation  of  the  first 
pair  of  legs  has  been  argued  to  be  beneficial 
to  avoid  sexual  cannibalism  (Elgar  et  al. 
1990), 

Swelling. — The  tibia  of  the  first  leg  of  male 
A.  cuneata  is  not  only  elongated  (see  above) 
but  also  distinctly  swollen  (Fig.  1),  The  swol- 
len segment  does  not  appear  to  purely  serve 
to  exaggerate  a visual  signal  during  male 
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courtship  since  the  cuticle  around  the  tibia  is 
equipped  with  numerous  pores  (Kronestedt 
1986,  1990;  Dahlem  et  ah  1987).  The  pores 
correspond  to  exocrine  glandular  units  which 
are  composed  of  a large  adenocyte,  a long  sin- 
uous epicuticular  ductile  and  a canal  cell 
among  supporting  epidermal  cells  (Juberthie- 
Jupeau  et  al.  1990).  During  courtship,  the  fe- 
male has  to  actively  grasp  one  tibia  of  the 
male  with  her  chelicerae  before  he  can  mount 
her.  During  this  grasping  it  is  possible  that  fe- 
males are  able  to  assess  secretions  from  the 
male’s  gland  tissue  (Dahlem  et  al.  1987).  A 
swelling  of  the  tibia  of  the  first  leg  is  also 
evident  in  Pirata  cantralU  Wallace  & Exline 
1978  and  Pardosa  vancouveri  Emerton  1917 
(Dondale  & Redner  1990),  and  described  as 
“slight”  for  A.  pulverulenta  (see  Dahlem  et 
al.  1987),  suggesting  a similar  morphology 
and  function  (Table  1).  Scattered  pores  have 
also  been  found  on  legs  of  other  lycosids,  e.g., 
in  Pardosa  C.  L.  Koch  1847,  Trochosa 
C.  L.  Koch  1847  (Kronestedt  1986),  and 
Acantholycosa  Dahl  1908  (Kronestedt  & Ma- 
rusik  2002)  and  in  Xerolycosa  miniata  (C.  L. 
Koch  1834)  (Juberthie-Jupeau  et  ah  1990). 

Color  dimorphism  and  excessive  setation 
(“brushes”). — The  most  conspicuous  sexual 
dimorphism  in  wolf  spiders  involves  differ- 
ences in  foreleg  pigmentation  between  the 
sexes,  with  males  possessing  dark  pigmenta- 
tion on  particular  foreleg  segments.  In  some 
species  this  pigmentation  is  accompanied  by 
the  addition  of  dense  brushes  of  specialized 
setae.  Male  pigmentation/brushes  are  often  re- 
ferred to  as  secondary  sexual  ornamentation 
and  are  thought  to  play  an  important  role  in 
reproductive  behavior.  The  function  of  male 
foreleg  ornamentation  has  received  a great 
deal  of  attention  within  the  Nearctic  species 
of  the  genus  Schizocosa  where  14  of  the  24 
described  species  in  North  America  display 
foreleg  dimorphisms  (Stratton  2005).  The  di- 
morphisms of  some  species  are  considered 
“slight”  (Stratton  2005)  and  original  species 
descriptions  state  that  the  “general  structure 
and  color”  of  females  is  “essentially  as  in 
males”  (S.  floridana  Bryant  1934,  S.  maxima 
Dondale  & Redner  1978,  S.  saltatrix  (Hentz 
1844)).  Without  considering  these  species, 
four  North  American  species  remain  that  pos- 
sess foreleg  pigmentation  only:  one  species 
with  pigmentation  on  the  tibia  {S.  uetzi  Strat- 
ton 1997)  and  three  species  with  pigmentation 


on  the  femur  {S.  cespitum  Dondale  & Redner 
1978,  Y.  communis  (Emerton  1885),  S.  retror- 
sa  (Banks  1911))  (Stratton  2005).  Seven 
North  American  species  are  described  as  hav- 
ing brushes  on  their  foreleg  tibia:  four  species 
with  tibia  I brushes  and  pigmentation  {S.  au- 
lonia  Dondale  1969,  S.  bilineata  (Emerton 
1885),  S.  salsa  Barnes  1953,  S.  segregata 
Gertsch  & Wallace  1937;  Table  1)  and  three 
species  complexes  with  tibia  I brushes  and 
pigmentation  in  addition  to  femur  I pigmen- 
tation (S.  crassipes  (Walckenaer  1837)  (Fig. 
2),  S,  ocreata  (Hentz  1844),  S.  stridulans 
(Stratton  1984;  Table  1)  (Stratton  2005). 
Based  upon  a morphological  phylogeny  of  the 
North  American  species,  male  foreleg  orna- 
mentation is  suggested  to  have  evolved  inde- 
pendently five  to  six  times  and  to  have  been 
subsequently  lost  two  or  three  times  (Stratton 
2005). 

All  known  Schizocosa  species  possess  a 
seismic  component  to  their  courtship  display 
and  seismic  signaling  is  believed  to  be  ances- 
tral in  this  genus  (Stratton  2005).  A survey 
across  wolf  spiders  found  male  foreleg  orna- 
mentation to  be  associated  with  the  presence 
of  active  leg-waving  displays,  resulting  in  the 
suggestion  that  all  ornamented  species  possess 
multimodal  courtship  signaling  (seismic  and 
visual)  (Hebets  & Uetz  2000).  In  signal  iso- 
lation experiments  across  numerous  Schizo- 
cosa species,  which  vary  in  presence  or  ab- 
sence and  type  of  foreleg  ornamentation, 
females  of  only  brush-legged  species  respond- 
ed to  isolated  conspecific  visual  signals  while 
females  from  all  species  responded  strongly  to 
conspecific  male  seismic  signals  (three  mono- 
morphic  species:  S.  duplex  Chamberlin  1925 
(Hebets  & Uetz  1999);  Y rovneri  Uetz  & 
Dondale  1979  (Scheffer  et  al.  1996);  S.  sal- 
tatrix (Uetz  & Roberts  2002);  one  pigmenta- 
tion only  species:  S.  uetzi  (Hebets  & Uetz 
1999);  and  three  brush-legged  species:  S. 
crassipes,  S.  stridulans  (Hebets  & Uetz  1999), 
and  S.  ocreata  (Scheffer  et  al.  1996);  sum- 
marized in  Uetz  & Roberts  2002;  Hebets  & 
Papaj  2005).  These  results  suggest  that  while 
seismic  signaling  is  important  across  all  spe- 
cies, visual  signaling  is  putatively  important 
in  species  with  strong  sexual  foreleg  dimor- 
phism. 

The  foreleg  brushes  in  S.  ocreata  are 
known  to  be  condition-dependent  (Uetz  et  al. 
2002)  and  in  the  absence  of  seismic  signals. 
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Table  L — Morphological  modifications  of  legs  in  male  wolf  spiders.  Abbreviations:  pt  = patella;  tb  = 
tibia;  t = tarsus,  mt  = metatarsus.  Roman  numbers  refer  to  leg  (e.g.,  I = leg  1). 


Species 

Distribution 
(Platnick  2006) 

Morphological 
modification  of  legs 

Reference 

Piratinae  (sensu  Zyuzin  1993) 

Acantholycosa  solituda  (Levi  & 

Nearctic  (Rocky 

tb  and  mt  I and  II  with 

Kronestedt  & Marasik 

Levi  1951) 

Mountains) 

dense  cover  of  la- 
nate  pubescence  of 
long,  light,  curved, 
fine  setae 

(2002,  fig.  14) 

A.  sterneri  (Marusik  1993) 

Palaearctic  (Mon- 
golia, Sth  Sibe- 
ria) 

tb  and  mt  I and  II  with 
dense  cover  of  la- 
nate  pubescence  of 
long,  light,  curved, 
fine  setae 

Kronestedt  & Marusik 
(2002,  figs  15,  16) 

Pirata  canadensis  Dondale  & 
Redeer  1981 

Canada 

t of  leg  I curved 

Dondale  & Redner 
(1990,  fig.  371) 

P.  cantralli  Wallace  & Exline 

1978 

USA,  Canada 

tb  I & mt  I swollen, 
mt  I with  many  long 
curly  setae  ventrally 

Dondale  & Redner 
(1990,  fig.  375) 

Lycosinae  (sensu  Dondale  1986) 

Alopecosa  cuneata  (Clerck  1757) 

Palaearctic 

pt  I & II  slightly  swol- 
len, tb  I extremely 
swollen  and  slightly 
elongated,  tb  II 
slightly  swollen 

Fig.  1;  Dahlem  et  al. 
(1987,  figs.  Ic,  3, 

4),  Kronestedt 
(1986,  fig.  1),  Kro- 
nestedt (1990,  fig. 
13H) 

A.  pulverulenta  (Clerck  1757) 

Holarctic 

pt  & tb  I & II  slightly 
swollen 

Dahlem  et  al.  (1987, 
fig.  lb)  (doubtful  as 
per  T.  Kronestedt, 
pers.  comm.) 

A.  barbipes  (Sundevall  1833) 

Palaearctic 

tb  and  mt  I with  ven- 
tral brushes 

Dahlem  et  al.  (1987, 
fig.  Id) 

Camptocosa  parallela  (Banks 

1898) 

Southern  USA, 
Mexico 

tb  and  basal  half  of  mt 

I with  long  dense 
black  setae 

Dondale  et  al.  (2005) 

C texana  Dondale,  Jimenez  & 
Nieto  2005 

Texas  (USA) 

tb  and  basal  half  of  mt 

I with  brush  of  long 
dark  setae,  more 
dense  dorsally  and 
ventrally 

Dondale  et  al.  (2005) 

Hogna  crispipes  (L.  Koch  1876), 
H.  kuyani  Framenau,  Gotch 
& Austin  2006,  H.  diyari 

Australia,  Pacific 

mt  I with  thin,  hair- 
like  setae  around 
whole  circumference 

Framenau  et  al.  (2006) 

Framenau,  Gotch  & Austin 

2006 

Schizocosa  aulonia  Dondale  1969 

USA 

tb  I with  brushy  setae 

Dondale  (1969),  Strat- 
ton (2005,  fig.  23) 

S.  bilineata  (Emerton  1885) 

Nearctic 

tb  I with  brush  of 
erect  black  setae 

Dondale  & Redner 
(1990),  Stratton 
(2005,  fig.  25) 

S.  crassipes  (Walckenaer  1837) 

USA 

tb  I with  brush  of 
erect  black  setae 

Fig.  2;  Stratton  (2005, 
fig.  27) 
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Table  1. — Continued. 


Species 

Distribution 
(Platnick  2006) 

Morphological 

modification  of  legs 

Reference 

S.  ocreata  (Hentz  1844)  (varying 

Nearctic 

tb  I with  brush  of 

Dondale  & Redner 

morphospecies  differentiated 
in  Stratton  (2005) 

erect  black  setae 

(1978,  fig.  5),  Don- 
dale & Redner 
(1990,  fig.  50), 
Stratton  (1991,  fig. 
11;  2005,  fig.  29- 
31) 

S.  salsa  Barnes,  1953 

USA 

tb  I with  apical  brush 
of  erect  black  setae 

Stratton  (2005,  fig.  24) 

S.  segregata  Gertsch  and  Wallace 

1937 

USA 

tb  I with  brushy  setae 
mainly  ventrally 

Stratton  (2005,  fig.  26) 

S.  stridulans  Stratton,  1984 

USA 

tb  I with  brushy  setae 

Stratton  (1991,  fig.  13; 
2005,  fig.  28) 

Pardosinae  (sensu  Dondale  1986) 

Pardosa  agrestis  purbeckensis 

Western  & Cen- 

t,  mt  & apical  part  of 

Tongiorgi  (1966b,  fig. 

F.O.  P.-Cambridge  1895 

tral  Europe 

tib  I with  long,  rig- 
id, straight  setae 

21),  Heimer  & Nen- 
twig  (1991,  fig. 
860.2) 

P.  astrigera  L.  Koch  1878 

Palaearctic 

tb  and  mt  I with  many 

long,  straight  setae 

Tanaka  (1993) 

P.  ilguensis  Nosek  1905 

Turkey 

tb  & mt  I & II  slightly 
swollen  and  covered 
with  short  setae, 
scopulous  ventrally 

Tongiorgi  (1966b,  fig. 
20) 

P.  mixta  (Kulczyn’ski  1887) 

Palaearctic 

t,  mt  & apical  part  of 
tb  I with  very  long 
lateral  and  forward- 
ly directed  setae 

Tongiorgi  (1966a,  fig. 
106;  1966b,  fig.  23); 
Heimer  & Nentwig 
(1991,  fig.  859.5) 

P.  plumipes  (Thorell  1875) 

Palaearctic 

tb  & mt  I with  very 
long  hair-like  setae 

Tongiorgi  (1966b,  fig. 
22) 

P.  vancouveri  Emerton  1917 

USA,  Canada 

mt  & t I swollen 

Vogel  (2004,  fig.  127) 

P.  vittata  (Keyserling  1863) 

Europe  to  Geor- 

mt II  with  ventrally 

Tongiorgi  (1966a,  fig. 

gia 

with  long  setae 

6) 

Evippinae  (sensu  Zyuzin  1985) 

Evippomma  plumipes  (Lessert 

1936) 

Africa 

tb  I with  plumose  se- 
tae, mt  I densely 
covered  with  white 

setae 

Alderweireldt  (1992) 

E.  squamulatum  (Simon  1898) 

Africa 

tb  I with  plumose  se- 
tae 

Fig.  3;  Alderweireldt 
(1992,  fig.  Id) 

Artoriinae  (sensu  Framenau  2007) 

Artoria  flavimana  Simon  1909 

Australia 

extremely  elongated 
front  leg 

Framenau  (2002) 

A.  schizocoides  n.  sp. 

Western  Australia 
(this  study) 

ventral  brush  of  spatu- 
late  setae 

Fig.  4 

females  have  decreased  receptivity  to  males 
with  shaved  versus  intact  brushes  (Scheffer  et 
al.  1996)  as  well  as  to  males  with  smaller 
brushes  (McClintock  & Uetz  1996).  Curious- 
ly, female  receptivity  did  not  vary  with  male 


ornamentation  in  experiments  using  the  video 
playback  technique,  with  courtship  sequences 
involving  manipulated  male  ornamentation 
(“control”  video  vs  “no  ornamentation”  vid- 
eo “enhanced  brushes”  video;  McClintock 
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Figures  1-4. — Photographs  of  ornamented  tibia  on  the  first  pair  of  legs  in  male  wolf  spiders.  1.  Tibial 
swelling  in  male  Alopecosa  cuneata  from  Marburg,  Germany  (WAM  T56440).  2.  Tibial  setae  in  male 
Schizocosa  cf.  crassipes  from  Oxford  Campus,  University  of  Mississippi,  USA  (WAM  T56106).  3.  Tibial 
setae  in  male  Evippommci  squamiilatum  from  Tuinplaas,  Springbokvlakte,  South  Africa  (WAM  T56480). 
4.  Tibial  setae  in  male  Artoria  schizocoicles  from  Jarrahdale,  Western  Australia  (WAM  97/584). 


& Uetz  1996).  Live  trials  involving  males 
with  shaved  brushes  versus  intact  brushes  also 
did  not  result  in  mating  frequency  differences 
(Scheffer  et  al.  1996).  Ultimately,  tibia  I 
brushes  in  S.  ocreata  are  thought  to  increase 
courtship  signal  efficacy  in  a seismically  un- 
predictable, heterogeneous  signaling  environ- 
ment (Scheffer  et  al.  1996).  A pre-existing 
bias  in  females  for  foreleg  brushes  was  pre- 
viously suggested  to  have  played  a role  in  the 
evolution  of  S.  ocreata  foreleg  ornamentation 
(McClintock  & Uetz  1996);  however  a recent 
morphological  phylogeny  suggests  that  the 
formerly  observed  preference  of  females  from 
a non-ornamented  species  {S.  rovneri,  Mc- 
Clintock & Uetz  (1996))  for  males  with  brush- 
es is  a retained  behavioral  trait  (Stratton 
2005). 

In  experiments  using  the  video  playback 
technique  in  the  absence  of  seismic  signals. 


females  of  a second  brush-legged  species,  S. 
crassipes  showed  a marginally  significant 
preference  for  pigmented  males  over  non-or- 
namented males  (Hebets  & Uetz  2000),  sug- 
gesting a role  of  brushes  in  female  mate 
choice.  Females  of  a third  brush-legged  spe- 
cies, S.  stridulans,  were  significantly  more  re- 
ceptive to  video  playbacks  of  males  with  en- 
hanced brushes  as  compared  to  males  with 
pigmentation  removed  (Hebets  & Uetz  2000), 
clearly  demonstrating  a role  of  foreleg  orna- 
mentation in  female  mate  choice.  However,  in 
a follow-up  study  using  the  same  video  play- 
backs in  conjunction  with  seismic  courtship 
signals  from  live  males,  female  S.  stridulans 
did  not  distinguish  among  visual  stimuli  (He- 
bets unpublished  data),  suggesting  that  visual 
signals  are  important  only  in  the  absence  of 
seismic  information  for  S.  stridulans.  Inter- 
estingly, the  exact  opposite  pattern  was  ob- 
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served  in  a pigmentation  only  species  {S.  uet- 
zi),  where  females  did  not  distinguish  among 
visual  stimuli  using  video  playbacks  in  the  ab- 
sence of  a seismic  signal  (Hebets  & Uetz 
2000).  However,  with  the  addition  of  a con- 
specific  seismic  signal,  females  preferred 
males  with  exaggerated  ornamentation 
(“brushes  added”  vs  “no  ornamentation”  vid- 
eo, Hebets  2005).  Follow-up  experiments  with 
S.  uetzi  suggest  that  the  seismic  and  visual 
signals  interact  such  that  the  seismic  signal 
alters  a female’s  visual  attention  (Hebets 

2005).  A recent  study  using  live  manipulated 
males  questions  the  significance  of  this  inter- 
signal interaction  for  inexperienced  females 
(Hebets  et  al.  2006)  but  suggests  that  the  pig- 
mentation observed  in  S.  uetzi  may  be  impor- 
tant in  female  mate  choice  learning.  The  im- 
portance of  early  experience  on  adult  mate 
choice  was  previously  demonstrated  in  S.  uetzi 
as  females  were  more  likely  to  mate  with  a 
male  of  a familiar  versus  unfamiliar  foreleg 
pattern  (Hebets  2003).  In  the  same  study,  fe- 
males were  more  likely  to  cannibalize  males 
possessing  an  unfamiliar  foreleg  pattern,  sug- 
gesting strong  selection  on  male  ornamenta- 
tion, maturation  time,  and/or  male  behavior 
(Hebets  2003). 

While  the  tibia  I brushes  of  many  Schizo- 
cosa  species  have  attracted  much  scientific  at- 
tention, such  morphological  modifications  are 
also  found  in  other  genera  within  the  subfam- 
ily Lycosinae  Sundevall  1833  (sensu  Dondale 
1986)  (Table  1).  Alopecosa  barbipes  (Sunde- 
vall 1833),  for  example,  was  listed  as  junior 
synonym  of  A.  accentuata  (Latreille  1817)  by 
Lugetti  & Tongiorgi  (1969),  and  the  presence 
(A.  barbipes)  or  absence  (A.  accentuata)  of 
tibial  brushes  was  previously  regarded  as  in- 
traspecific variation.  Subsequently,  A.  barbi- 
pes was  removed  from  this  synonymy  based 
on  morphological,  behavioral  and  ecological 
differences  (Dahlem  et  al.  1987;  Cordes  & 
Helversen  1990)  and  recent  molecular  studies 
confirmed  the  identity  of  A.  barbipes  as  a sep- 
arate species  (Vink  & Mitchell  2002).  Bushy 
setae  on  the  first  tibia  of  males  can  also  be 
found  in  other  subfamilies  of  wolf  spiders  (Ta- 
ble 1).  Two  species  of  Evippomma  Roewer 
1959,  E.  plumipes  (Lessert  1936)  and  E.  squa- 
mulatum  (Simon  1898),  carry  a striking  fringe 
of  black  setae  on  the  ventral  and  dorsal  side 
of  the  first  tibia  (Fig.  3;  also  Alderweireldt 
1992).  The  males  of  Artoria  schizocoides  n. 


sp.  carry  unique  spatulate  setae  on  the  ventral 
side  of  their  first  tibia  (Fig.  4;  see  also  below). 
Other  segments  in  addition  to  the  tibiae  may 
carry  conspicuous  modified  setae.  The  males 
of  Pirata  cantralli  Wallace  & Exline  1978 
have  long  curly  setae  on  the  metatarsi  of  the 
front  legs  (Dondale  & Redner  1990).  Some 
species  of  Pardosa  C.L.  Koch  1847  have  con- 
spicuous setae  on  the  tarsi,  metatarsi  and  tibia 
(Tongiorgi  1966a,  b).  Although  a similar  func- 
tion as  in  Schizocosa  is  likely,  there  is  no  ex- 
perimental evidence  on  the  significance  of 
these  structures  in  these  species. 

The  excessive  setation  observed  in  some 
wolf  spider  species  may  not  function  solely  in 
a reproductive  context.  For  example,  in  some 
Australian  species  currently  listed  in  Hogna 
Simon  1885  males  possess  very  fine,  long  se- 
tae around  the  whole  circumference  of  the 
front  tibia  (Table  1;  also  Framenau  et  al. 

2006) .  In  contrast  to  the  setation  in  Alopecosa, 
Schizocosa,  Evippomma,  Pardosa  and  Arto- 
ria, these  setae  are  less  conspicuous  in  live 
specimens  and  thus  a role  in  visual  signaling 
appears  doubtful.  When  disturbed,  males  run 
with  their  front  legs  raised  high  in  the  air,  sug- 
gesting a putative  role  in  sensory  perception 
and  information  gathering  (Framenau  pers. 
obs.).  However,  there  is  currently  no  experi- 
mental evidence  for  this  function  and  detailed 
studies  of  setae  structure  may  elucidate  a pu- 
tative role  in  sensory  perception. 

In  summary,  morphological  modifications 
of  the  front  legs  in  wolf  spiders  can  be  found 
in  most  of  the  currently  recognized  subfami- 
lies (Dondale  1986;  Zyuzin  1993;  Framenau 

2007) .  They  are  generally  absent  in  the  larger, 
burrowing  and  mainly  nocturnal  species,  for 
example  in  the  genera  Lycosa  Latreille  1804 
(Palaearctic)  (e.g.,  Orta-Orcana  et  al.  1996), 
Geolycosa  Montgomery  1904  (Nearctic,  Pa- 
laearctic), Tasmanicosa  Roewer  1959  and 
Venatrix  Roewer  1960  (e.g..  Cutler  2002) 
(both  Australian).  It  appears  that  foreleg  mod- 
ifications are  more  common  in  smaller,  diurnal 
species,  which  strengthens  their  putative  func- 
tion in  visual  signaling.  Although  numerous 
Schizocosa  species  have  been  the  focus  of  el- 
egant studies  regarding  female  mate  choice 
and  the  evolution  of  male  foreleg  dimorphism/ 
ornamentation,  much  remains  to  be  learned. 
Foreleg  ornamentation  appears  to  function  in 
different  ways  even  among  closely  related 
Schizocosa  species,  suggesting  that  it  may  be 
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difficult  to  make  broad  generalizations  about 
the  evolution  of  sexual  dimorphisms  in  wolf 
spiders.  However,  studies  of  similar  morpho- 
logical modifications  in  other  wolf  spider  taxa 
are  needed  and  will  certainly  add  to  our  gen- 
eral understanding  of  the  evolution  of  sexual 
foreleg  dimorphism. 

TAXONOMY 

Artoria  is  an  Australasian  genus,  currently 
with  23  representatives  from  the  Philippines 
in  the  North  to  New  Zealand  in  the  South 
(Framenau  2002,  2004,  2005b;  Framenau  et 
al.  2006).  However,  a large  number  of  un- 
named species  have  been  found  in  Australian 
and  Pacific  collections  and  the  genus  is  be- 
lieved to  include  more  than  80  species  in  Aus- 
tralia alone  (Framenau,  personal  observation). 
Artoria  is  characterized  by  a male  pedipalp 
with  a bifurcate  or  spoon-shaped  apically  di- 
rected tegular  (=  median)  apophysis  with  a 
narrow  base  (Framenau  2002).  Recent  molec- 
ular studies  suggest  that  Artoria  as  currently 
defined  may  not  represent  a monophyletic 
group  (Murphy  et  al.  2006),  however  all  cur- 
rently described  Artoria  species  belong  to  the 
Australasian/Pacific  subfamily  Artoriinae  that 
received  very  good  nodal  support  (Vink  et  al. 
2002;  Murphy  et  al.  2006).  This  subfamily  can 
easily  be  identified  by  the  presence  of  a ba- 
soembolic  apophysis  in  the  male  pedipalp 
(Framenau  2007).  Other  genera  within  this 
clade  include  Anoteropsis  L.  Koch  1877  and 
Notocosa  Vink  2002  (Vink  2002),  Tetralycosa 
Roewer  1960  (Framenau  et  al.  2006)  and  Dia- 
hogna  Roewer  1960  (Framenau  2006). 

METHODS 

Descriptions  are  based  on  specimens  pre- 
served in  70%  EtOH.  A female  epigynum  was 
prepared  for  examination  by  submersion  in 
lactic  acid  for  24  h.  Scanning  electron  micro- 
scope (SEM)  images  were  taken  with  a Carl 
Zeiss  Leo  1420VP  (Oberkochen,  Germany) 
after  fixing  the  respective  spider  parts  in  Kar- 
novsky’s  fixative  (Sheehan  & Hrapchak  1980) 
and  osmic  acid.  For  clarity,  the  illustrations  of 
genitalia  omit  the  setae.  The  morphological 
nomenclature  follows  Framenau  (2002).  All 
material  investigated  is  lodged  at  the  Western 
Australian  Museum,  Perth,  Australia  (WAM). 

Abbreviations. — Measurements  are  in 
mm:  total  body  length  (TL),  carapace  length 
(CL)  and  width  (CW),  abdomen  length  (AL) 


and  width  (AW).  Eyes:  anterior  row  of  eyes 
(AE),  anterior  median  (AME),  anterior  lateral 
(ALE),  posterior  row  of  eyes  (PE),  posterior 
median  (PME),  posterior  lateral  (PLE). 

Artoria  schizocoides  new  species 
Figs,  4-1 1 

Types  examined. — Holotype  male,  Aus- 
tralia, Western  Australia:  Bluff  Knoll,  Stir- 
ling Range  National  Park,  34°23'S, 
118°15'E,  19  March  1996,  S.  Barrett,  site 
230,  wet  pitfall  trap  (WAM  T53800).  Para- 
types:  1 male,  4 females.  Bluff  Knoll,  Stir- 
ling Range  National  Park,  Western  Austra- 
lia, Australia  (34°22'56"S,  1 18°14'55"E),  7 
September  1995,  S.  Barrett,  site  214,  900m, 
pitfall  traps  (WAM  T53799,  T53875). 

Other  material  examined. — AUSTRA- 
LIA: Western  Australia:  1 6,1  ? , Alcoa  mine, 
NE  Jarrahdale,  32°17'S,  116°08'E  (WAM 
T44717);  2 6,  Alcoa  mine  site  & forest,  N and 
NW  Jarrahdale,  34°54^S,  117°55'E  (WAM  97/ 
583-4);  51  6,  10  9,  Dwellingup,  32°43'S, 
116°04'E  (WAM  T42134,  T53762-76);  1 6, 
Forth  River,  45  km  SE  Northcliffe,  34°50'S, 
116°26'E(WAMT65102);  1 6,  1 9 , Jarrahdale, 
32°20'S,  116°03'E  (WAM  T55764-5);  7 6,  2 
9,  Manjimup,  32°15'S,  116°09'E  (WAM 
T53777-9);  15  6,  4 9,  Mt.  Cooke,  32°25'S, 
116°18'E  (WAM  98/2168,  T53780-2,  T62483, 
T65097;  T65595);  60  6,  3 9,  Mt.  Lindesay, 
34°50'30"S,  1 17°18'2r'E  (WAM  T53807-10);  3 
6,  1 9,  Porongurup  National  Park,  34°40'56"S, 
117°5U59"E  (WAM  T53805);  1 6,  Quinninup, 
nearby,  34°26'S,  116°15'E  (WAM  T65093);  21 
6,  4 9,  Stirling  Range  National  Park,  Bluff 
Knoll,  34°23'S,  118°15'E  (WAM  T53799, 
53801-3);  3 9,4  juv.,  Stirling  Range  National 
Park,  12  km  S Bluff  Knoll,  34°29'S,  116°15'E 
(WAM  T55578);  1 6,  Stirling  Range  National 
Park,  Mondurup  Peak,  34°24'18"S,  117°48'44"E 
(WAM  T53804);  29  6,  14  9,  7 juveniles,  Stir- 
ling Range  National  Park,  S face  of  Pyongurup 
Peak,  34°22H7"S,  118°19'20"E  (WAM 

T53761);  1 6,  1 9,  Stirling  Range  National 
Park,  The  Cascades,  34°22'29"S,  118°14'17"E 
(WAM  T53832);  1 6,  Sues  Bridge,  50  km  SW 
Nannup,  34°05'S,  115°40'E  (WAM  T65136). 

Etymology. — The  specific  name  is  an  ad- 
jective in  apposition  and  refers  to  the  wolf  spi-  I 
der  genus  Schizocosa,  the  best  studied  genus  ! 
in  relation  to  the  behavioral  significance  of 
brushed  front  legs  in  males. 

Diagnosis. — Artoria  schizocoides  is  the 
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basoembolic 
apophysis  / 


subtegulum 


Figures  5-9. — Artoria  schizocoides;  male  holotype  (WAM  T53800)  and  female  paratype 
(WAMT53875),  both  from  Bluff  Knoll,  Stirling  Range  National  Park,  Western  Australia.  5.  Left  male 
pedipalp,  ventral  view;  6.  Left  male  pedipalp,  retrolateral  view;  7.  Left  male  pedipalp,  apical  part  of  bulb; 
8.  Epigynum,  ventral  view;  9.  Epigynum,  dorsal  view.  Scale  bar:  5,  6 — 0.41  mm;  7 = 0.34  mm;  8,  9 = 
0.55  mm. 


only  Artoria  species  known  to  the  authors  of 
which  males  have  spatulate  setae  on  the  ven- 
tral side  of  the  tibia  of  the  first  leg.  The  epig- 
ynum of  females  remotely  resembles  that  of 
A.  cingulipes,  however,  A.  schizocoides  is 
much  smaller  and  darker  in  colorations. 

Description. — Male  (holotype  WAM 
T53800):  Carapace:  dorsal  line  straight  in  lat- 
eral view,  head  flanks  vertical;  carapace  very 
dark  brown;  brown  median  band,  as  wide  as 
PLE  anteriorly  but  narrowing  and  brightening 
posteriorly,  distinctly  yellow  behind  fovea;  in- 
distinct brown  submarginal  bands;  head  re- 
gion very  dark  brown,  base  of  eyes  black; 
dark  gray  radial  pattern;  scarce  cover  of  short 
white  setae,  slightly  denser  in  head  region; 
few  longer  bristles  in  head  region;  one  very 


long  bristle  between  AME,  two  long  bristles 
between  ALE;  AE  strongly  procurved.  Ster- 
num: yellow;  gray  pigmentation;  sparsely  cov- 
ered with  brown  bristles,  which  are  longer  to- 
wards margins.  Labium:  brown,  front  end 
truncated  and  white.  Chelicerae:  dark  brown, 
falces  yellow;  few  long  bristles  in  basal  half; 
three  retromarginal  teeth,  with  the  basal  small- 
est, three  promarginal  teeth,  with  the  medium 
largest.  Pedipalp  (Figs.  5-7,  10):  cymbium 
dorsally  with  scopulate  setae  in  apical  half; 
apical  tip  of  tegular  apophysis  bent  ventrally, 
small  protrusion  on  its  apical  edge;  embolus 
reaches  to  about  three  quarters  length  of  scler- 
otized  groove  of  terminal  apophysis  (Fig.  7). 
Abdomen:  dark  olive  gray;  indistinct  brown 
lanceolate  heart  mark  in  anterior  half;  mottled 
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Figure  10. — Artoria  schizocoides;  pedipalp  of 
male  from  Alcoa  mine  site  and  forest,  N and  NW 
of  Jarrahdale,  Western  Australia  (WAM  97/584)  in 
ventral  view  (SEM). 


with  brown  spots;  sparsely  covered  with  white 
and,  less  dense,  black  setae;  venter  yellowish 
gray;  three  indistinct  gray  longitudinal  bands; 
spinnerets  with  brown  pigmentation.  Legs:  leg 
formula  IV  > I > III  > II;  femur  I dark  gray, 
femora  II-IV  dorsally  brown  with  three  indis- 
tinct dark  annulations,  ventrally  yellow;  tibia 
I black,  ventrally  with  dense  brush  of  spatu- 
late  setae  (Fig,  4),  tibiae  II-IV  light  brown 
with  indistinct  annulations;  metatarsus  I yel- 
low with  contrasting  black  base,  metatarsi  II- 
IV  brown  with  indistinct  annulations;  tarsus  I 
yellow,  tarsi  II-IV  brown;  spination  of  leg  I: 
Femur:  3 dorsal,  1 apicoprolateral;  tibia:  3 
ventral  pairs,  2 prolateral;  metatarsus:  3 ven- 
tral pairs;  1 apicoventral. 

Female  (based  on  paratype  WAM  T53875): 
Carapace  and  sternum:  coloration  and  setae 
arrangement  as  male  but  carapace  slightly 


Figure  11. — Records  of  Artoria  schizocoides  in 
Western  Australia. 


lighter;  AE  strongly  procurved.  Labium: 
brown,  front  end  truncated  and  white.  Chelic- 
erae:  light  brown,  claws  dark  brown,  brown 
bristles  medially;  dentition  as  male.  Abdo- 
men: dorsally  uniformly  olive-gray;  indistinct 
lighter  heartmark  in  anterior  half  and  two  light 
patches  in  posterior  half;  covered  with  short 
brown  setae;  venter  olive-gray  with  irregular 
small  yellow  spots  laterally  and  in  two  lon- 
gitudinal lines  medially;  spinnerets  yellow. 
Epigynum,  ventral  view  (Eig.  8):  Simple  and 
round  sclerotized  ring,  white  centrally.  Epi- 
gynum, dorsal  view  (Fig.  9):  Large  kidney- 
shaped complex  of  spermathecae  and  copu- 
latory  ducts.  Legs:  Leg  formula  IV  > II  > I 
> III;  all  segments  light  brown  with  distinct 
annulations;  spination  of  leg  I:  Femur:  3 dor- 
sal, 1 apicoprolateral;  tibia:  2 ventral  pairs,  1 
apicoprolateral;  metatarsus:  3 ventral  pairs. 

Measurements:  male  holotype  WAM 
T53800  (female  paratype  WAM  T53875):  TL 
3.24  (5.43),  CL  1.88  (2.11),  CW  1.30  (1.53). 
Eyes:  AME  0.06  (0.06),  ALE  0.06  (0.06), 
PME  0.26  (0.26),  PLE  0.20  (0.20).  Row  of 
eyes:  AE  0.35  (0.43),  PME  0.69  (0.75),  PLE 
0.75  (0.87).  Sternum  (length/width)  0.87/0.81 
(0.93/0.81).  Labium  (length/width)  0.23/0.20 
(0.35/0.29).  AL  1.56  (3.04),  AW  0.98  (2.31). 
Legs:  Lengths  of  segments  (femur  + patella/ 
tibia  + metatarsus  + tarsus  = total  length): 
Pedipalp  0.69  + 0.61  + - + 0.66  ==  1.96,  I 

1.36  + 1.62  + 0.95  + 0.58  - 4.51,  II  1.27  + 

1.45  + 0.95  + 0.58  = 4.25,  III  1.19  + 1.30 
+ 1.13  + 0.66  = 4.28,  IV  1.59  + 1.82  + 1.88 
+ 1.13  = 6.42  (Pedipalp  0.67  + 0.75  + - + 

0.52  = 1.94,  I 1.30  + 1.59  + 0.93  + 0.58  = 

4.40,  II  1.27  + 1.50  + 1.01  F 0.55  = 4.33, 
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III  L24  + 1.45  + 1.16  + 0.61  = 4.46,  IV 
1.53  + 2.11  + 1.88  + 0.81  = 6.33). 

Variation:  males  (females)  (range,  mean  ± 
s.d):  TL  3.32-3.90,  3.49  ± 0.22;  CL  1.73- 
1.96,  1.79  ± 0.09;  CW  1.21-1.39,  1.28  ± 
0.05;  n=  \0  (TL  3.90-5.64,  4.64  ± 0.53;  CL 
1.79-2.17,  1.99  ± 0.17;  CW  1.27-1.50,  1.36 
± 0.09;  n = 10). 

Distribution. — Southwest  Western  Austra- 
lia (Fig.  1 1). 

Natural  history. — Artoria  schizocoides  ap- 
pears to  mature  in  winter.  Most  records  of 
adult  females  and  males  are  from  a period  be- 
tween June  and  September,  with  occasional 
reports  from  October  and  November.  The  spe- 
cies seems  to  prefer  dry  to  moderately  moist 
forests  in  mountainous  regions. 
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ABSTRACT.  Brachistosternus  {Leptosternus)  aconcagua  new  species,  from  the  Chilean  central  Andes, 
is  described.  Brachistosternus  (L.)  chilensis  Kraepelin  1911  is  redescribed.  Both  species  are  related  to 

other  Andean  species  of  the  genus  and  with  other  species  from  central  and  northern  Chile. 

RESUMEN.  Se  describe  a Brachistosternus  {Leptosternus)  aconcagua  nueva  especie  de  los  Andes  cen- 
trales Chilenos.  Se  redescribe  a Brachistosternus  (L.)  chilensis  Kraepelin  1911.  Ambas  especies  se  en- 
cuentran  reiacionadas  con  las  especies  andinas  del  genero  y con  algunas  especies  del  centro  y norte  de 
Chile. 

Keywords:  Taxonomy,  morphology.  Neotropics,  South  America,  Brachistosternus  aconcagua 


The  scorpion  fauna  of  central  Chile  is  still 
poorly  known,  with  most  of  the  published  lit- 
erature consisting  of  short  species  descriptions 
dating  from  the  late  19th  century  and  early 
20th  century  (Pocock  1893,  1898;  Kraepelin 
1894,  1911;  Lonnberg  1897;  Mello-Leitao 
1932;  Werner  1939).  Little  subsequent  taxo- 
nomic work  on  this  fauna  is  available  and  the 
identity  of  most  of  the  species  from  this  area 
needs  to  be  confirmed. 

One  of  the  most  enigmatic  Chilean  species 
is  Brachistosternus  {Leptosternus)  chilensis 
Kraepelin  1911.  This  species  was  briefly  de- 
scribed by  Kraepelin  (1911)  in  a key,  as  a va- 
riety of  B.  (L.)  intermedins  Lonnberg  1902, 
based  on  a female  specimen  from  la  Ligua, 
Valparaiso  Region,  Chile.  No  illustrations  and 
no  data  were  provided  about  collectors,  dates, 
depositories,  or  type  material,  and  no  other 
name-bearing  specimen  was  previously  des- 
ignated. Since  the  original  description,  only  a 
few  authors  mentioned  this  species  again.  Dr. 
E.  Maury  revised  the  scorpion  collection  of 
the  Museo  ed  Instituto  di  Zoologia  di  Torino 
(MIZT)  and  found  a scorpion  from  the  type 
locality  labeled:  ""Br.  intermedins  chilensis  n. 
var.  La  Ligua;  Aconcagua;  Chile  (Sc.  64),” 
and  he  supposed  that  this  could  be  the  speci- 
men used  by  Kraepelin  (1911)  to  prepare  his 


description  (E.  Maury,  unpublished  data).  Af- 
ter that,  he  implicitly  accepted  the  validity  of 
B.  chilensis  as  a valid  species,  listing  it  as  a 
member  of  the  subgenus  Leptosternus  (Maury 
1973).  We  have  been  able  to  study  this  spec- 
imen at  the  MIZT,  along  with  Maury’s  notes, 
and  we  found  a difference  in  the  number  of 
pectinal  teeth  with  respect  to  the  specimen  de- 
scribed by  Kraepelin  (28-29  in  the  specimen 
from  the  MIZT,  30  in  the  specimen  described 
by  Kraepelin);  so  we  can  not  be  sure  that  this 
specimen  was  used  by  Kraepelin  (191 1)  to  de- 
scribe the  species.  The  original  locality  men- 
tioned by  Kraepelin  is  now  highly  altered  by 
human  activities  and  the  surrounding  region 
has  been  subjected  to  intense  agricultural  ac- 
tivities. Species  of  Brachistosternus  are  very 
sensitive  to  environmental  changes,  and  after 
several  collection  trips  to  this  place  we  only 
obtained  specimens  of  Bothriurus  coriaceus 
Pocock  1893  that  is  more  resistant  to  environ- 
mental changes.  However,  in  nearby  localities 
around  La  Ligua  with  better  preserved  envi- 
ronments, we  were  only  able  to  collect  a sin- 
gle species  of  Brachistosternus.  This  species 
is  very  common  throughout  this  area  and  its 
external  morphology  matches  the  few  char- 
acteristics described  by  Kraepelin  (1911)  in 
his  description  of  B.  chilensis,  and  corre- 
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sponds  to  the  characteristics  of  the  specimen 
deposited  at  the  MIZT  Therefore,  to  maintain 
stability  we  consider  this  species  as  B,  chilen- 
sis,  which  is  redescribed  in  this  paper. 

While  revising  material  from  central  Chile 
we  have  also  recognized  an  uedescribed  spe- 
cies of  Brachistosternus  that  is  herein  de- 
scribed. This  species  is  very  similar  to  B.  chi- 
lensis  but  inhabits  a slightly  different 
environment  at  intermediate  altitudes  of  the 
western  central  Andes.  Both  species  described 
in  this  paper  are  similar  to  the  Andean  species 
of  the  genus  as  well  as  to  other  species  from 
central  and  northern  Chile. 

METHODS 

The  terminology  used  for  the  hemisperma- 
tophore  structures  follows  Maury  (1974).  Tri- 
chobothrial  terminology  follows  Vachon  (1974). 
Terminology  of  the  aedrovestigia  follows  Ce- 
kalovic  (1973).  Terminology  of  the  telsoe  gland 
follows  Roig  Alsina  & Maury  (1981).  Termi- 
nology of  the  metasomal  carinae  follows  Stahn- 
ke  (1970),  abbreviated  as  follows:  DL  ~ dorsal 
lateral;  LSM  ~ lateral  supramedian;  LEM  = lat- 
eral inframedian;  VL  = ventral  lateral;  VM  — 
ventral  median.  Specimens  from  the  following 
institutions  were  examined:  Museo  Argentino 
de  Ciencias  Naturales  “Bernardino  Rivadavia,” 
National  Arachnological  Collection,  Argentina 
(MACN-Ar);  Museo  ed  Instituto  di  Zoologia, 
Torino,  Italia  (MIZT);  American  Museum  of 
Natural  History,  New  York,  USA  (AMNH);  Ca- 
tedra  de  Diversidad  Animal  I,  Universidad  de 
Cordoba,  Cordoba,  Argentina  (CD A);  Museo 
Zoologico  del  Instituto  de  Biologia  de  la  Uni- 
versidad de  Concepcion,  Concepcion,  Chile 
(MZUC).  All  measurements  are  given  in  mm, 
and  were  taken  using  an  ocular  micrometer:  Il- 
lustrations were  produced  using  a stereomioro- 
scope  and  camera  lucida.  The  hemispermato- 
phores  were  dissected  from  surrounding  tissues 
and  observed  in  80%  ethanol.  Localities  of  Bra- 
chistostemus  (Leptostemus)  negrei  Cekalovic 
1975  depicted  in  Fig.  27  were  taken  from  Ojan- 
guren-Affilastro  (2005). 

TAXONOMY 

Family  Bothriuridae  Simon  1880 
Genus  Brachistosternus  Pocock  1893 

Type  species, — Scorpio  ehrenbergii  Ger- 
vais  1841,  by  original  designation. 


Subgenus  Brachistosternus 
{Leptostemus)  Maury  1973 

Type  species* — Telegonus  weijenberghii 
Thorell  1876,  by  original  designation. 

Brachistosternus  {Leptostemus) 
aconcagua  new  species 
Figs.  1-13,  27 

Material  examined. — Holotype  male, 
CHILE,  Valparaiso,  between  Rio  Blanco  and 
Juecal,  32°54'00"S,  70Hr00"W,  1950  m a.s.L, 
6 January  1984,  Roig  Alsina  (MACN-Ar 
10767).  Paratypes:  CHILE:  Valparaiso:  1 fe- 
male, 1 juvenile,  Guardia  Vieja,  32°53'60"S, 
70°16'60"W,  1600  m,  19  January  1984,  E. 
Maury  (MACN-Ar  10768);  3 females,  3 ju- 
veniles, Juncal,  32°52'00"S,  70H0'00"W,  1950 
m,  5 January  1984,  E.  Maury  (MACN-Ar 
10769);  1 juvenile,  20  km  from  Portezuelo, 
32°53'00"S,  70°13'00"W,  2100  m,  13  February 
2005,  Ojanguren  & Korob  (MACN-Ar 
10770). 

Etymology. — The  specific  name  is  a noun 
in  apposition  referring  to  the  Aconcagua 
mountain,  the  highest  peak  of  America,  situ- 
ated very  close  to  the  type  locality. 

Diagnosis. — Brachistosternus  aconcagua 
is  most  similar  to  B.  chilensis,  and  both  spe- 
cies can  be  distinguished  by  the  pigmentation 
pattern  of  the  ventral  surface  of  the  metasoma: 
in  B.  aconcagua  the  VM  stripe  of  segments  I- 
IV  is  thick,  faint,  and  joins  distally  with  the 
LV  stripes  (Fig.  10),  whereas  in  B.  chilensis 
the  VM  stripe  is  very  thin  and  well  marked, 
and  never  joins  with  the  LV  stripes  (Fig.  25). 
Other  morphological  differences  between 
these  species  include:  the  metasomal  glands  or 
androvestigia  of  B.  aconcagua  are  very  small 
(Fig.  7)  whereas  in  B.  chilensis  they  are  of 
medium  size  (Fig.  22);  in  B.  chilensis  the  VM 
carinae  of  metasomal  segment  V extends  al- 
most the  entire  length  of  the  segment,  but  is 
poorly  developed  (Fig.  21),  whereas  in  B. 
aconcagua  it  is  absent  (Fig.  6). 

Brachistosternus  {L.)  aconcagua  is  also 
similar  to  B.  negrei.  Both  species  can  be  eas- 
ily distinguished  because  in  B.  negrei  the  VM 
stripe  of  metasomal  segments  I-IV  is  divided 
into  2 thin  PM  stripes  (Fig.  26). 

Description. — Color:  general  color  dark 
yellow,  with  very  dense  dusky  pattern.  Cara- 
pace with  front  edge  densely  pigmented;  oc- 
ular tubercle  black,  with  a dark  stripe  from 
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Figures  1-10. — Brachistosternus  {Leptosternus)  aconcagua  new  species:  1.  Left  pedipalp  patella,  ventral 
aspect;  2.  Left  pedipalp  patella,  external  aspect;  3.  Left  pedipalp  chela,  male,  ventral  aspect;  4.  Left 
pedipalp  chela,  female,  ventral  aspect;  5.  Left  pedipalp  chela,  female,  external  aspect;  6.  Fifth  metasomal 
segment,  male,  ventral  aspect;  7.  Fifth  metasomal  segment,  male,  dorsal  aspect;  8.  Telson,  female,  lateral 
aspect;  9.  Telson,  male,  lateral  aspect;  10.  Metasoma,  pigmentation  pattern,  ventral  aspect.  Scale  bars  = 
1 mm. 


postocular  furrow  to  lateral  ocelli,  leaving  an 
anterior  depigmented  triangle  that  only  in 
very  pigmented  specimens  is  pigmented;  lat- 
eral surface  with  dark  reticulated  pigment; 
with  2 posterolateral  dark  spots.  Tergites  with 


2 well  developed  lateral  dark  spots  that  leave 
an  incomplete  depigmented  stripe  between 
them;  these  lateral  spots  are  joined  only  by  a 
thin  dark  line  on  the  posterior  margin  of  seg- 
ment. Pedipalps:  femur  and  patella  densely 


OJANGUREN-AFFILASTRO  & SCIOSCIA—BRACHISTOSTERNUS  FROM  CHILE 


105 


Table  1. — Measurements  (mm)  of  Brachistosternus  aconcagua  new  species,  male  holotype  (MACN-Ar 
10767),  and  female  paratype  (MACN-Ar  10768),  and  Brachistosternus  chilemis,  male  (MACN-Ar  10772) 
and  female  (MACN-Ar  10773). 


Brachistosternus  (L.  ) aconcagua 

Brachistosternus  (L.)  chilensis 

Male  holotype 

Female  paratype 

Male 

Female 

Total  length 

43.20 

57.12 

49.33 

53.36 

Carapace,  length 

5.09 

6.38 

5.41 

6.87 

Carapace,  anterior  width 

3.86 

5.01 

4.28 

5.09 

Carapace,  posterior  width 

5.66 

7.11 

6.06 

7.03 

Mesosoma,  total  length 

11.08 

18.74 

15.00 

13.86 

Metasoma,  total  length 

27.03 

32.00 

22.62 

25.12 

Metasomal  segment  I,  length 

3.20 

4.36 

3.64 

4.04 

Metasomal  segment  I,  width 

3.80 

4.68 

4.12 

4.68 

Metasomal  segment  I,  height 

2.91 

3.63 

3.07 

3.47 

Metasomal  segment  II,  length 

3.80 

4.85 

4.04 

4.52 

Metasomal  segment  II,  width 

3A1 

4.20 

3.79 

4.28 

Metasomal  segment  II,  height 

2.91 

3.72 

3.07 

3.47 

Metasomal  segment  III,  length 

4.00 

4.85 

4.20 

4.85 

Metasomal  segment  III,  width 

3.23 

4.04 

3.64 

4.12 

Metasomal  segment  III,  height 

2.91 

3.47 

2.99 

3.47 

Metasomal  segment  IV,  length 

All 

5.25 

4.85 

5.49 

Metasomal  segment  IV,  width 

3.15 

3.79 

3.31 

3.88 

Metasomal  segment  IV,  height 

2.83 

3.23 

2.91 

3.23 

Metasomal  segment  V,  length 

5.25 

6.06 

5.89 

6.22 

Metasomal  segment  V,  width 

3.31 

3.64 

3.31 

3.88 

Metasomal  segment  V,  height 

2.61 

2.99 

2.5 

2.91 

Telson,  length 

6.06 

6.63 

6.3 

7.51 

Vesicle,  length 

3.55 

3.63 

3.23 

3.88 

Vesicle,  width 

2.18 

2.50 

2.18 

2.58 

Vesicle,  height 

2.02 

2.18 

1.86 

2.34 

Aculeus,  length 

2.51 

2.99 

3.07 

3.63 

Femur,  length 

4.36 

4.44 

3.88 

4.28 

Femur,  width 

1.21 

1.21 

1.05 

1.45 

Patella,  length 

4.04 

4.44 

3.88 

4.12 

Patella,  width 

1.54 

1.94 

1.54 

1.78 

Chela,  length 

7.27 

7.99 

6.86 

7.67 

Chela,  width 

1.61 

1.94 

1.77 

1.94 

Chela,  height 

2.18 

2.42 

2.26 

2.66 

Movable  finger,  length 

4.28 

4.68 

4.12 

4.36 

pigmented,  chela  with  longitudinal  dark 
stripes  on  hand,  and  with  a dark  spot  on  base 
of  movable  finger,  fingers  depigmented.  Legs: 
femur  and  patella  densely  pigmented.  Meta- 
soma: segments  I-III:  dorsally  with  median 
thin  spot  and  2 posterolateral  dark  spots,  lat- 
erally with  reticulate  pigment  near  dorsal  mar- 
gin, ventrally  with  2 lateral  thin  dark  stripes, 
and  median  thick  stripe  faintly  marked,  these 
3 stripes  join  on  posterior  third  of  segment 
(Fig.  10);  segment  IV  similar  to  segments 
I-III  but  median  ventral  dark  stripe  is  well 
marked;  segment  V:  dorsal  surface  with  2 pos- 
terolateral dark  spots  poorly  marked,  lateral 


surface  like  segments  I-IV,  ventral  surface 
with  2 wide  dark  stripes  and  thin  median 
stripe,  connected  in  anterior  half  of  segment 
by  dense  reticulated  pigmentation,  and  join  in 
posterior  half  of  segment.  Telson:  vesicle 
faintly  spotted  on  ventral  surface,  aculeus 
densely  pigmented. 

Morphology:  measurements  of  male  holo- 
type, and  female  paratype  in  Table  1.  Chelic- 
erae  with  2 subdistal  teeth.  Carapace:  anterior 
margin  with  a well  developed  median  bulge; 
anterior  longitudinal  sulcus  deeply  marked; 
tegument  densely  granulate  in  male  holotype, 
smooth  in  females;  ocular  tubercle  well 
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marked,  slightly  anterior  to  middle  of  cara= 
pace,  interocular  sulcus  deeply  marked,  eyes 
2 diameters  apart,  lateral  sulcus,  postocular 
furrow,  and  posterior  sulcus  deeply  marked. 
Sternum:  sternum  type  2 (Soleglad  & Fet 
2003)  much  wider  than  long,  apex  width  al- 
most equal  to  posterior  width,  posterior  emar- 
gination  well  developed,  with  convex  lateral 
lobes  conspicuously  separated.  Tergites  I-VI 
with  smooth  tegument  in  anterior  two-thirds, 
and  slightly  granulate  in  posterior  third;  ter- 
gite  VII  with  granulate  tegument  and  2 pos- 
terolateral keels.  Sternites:  very  granulate  in 
males,  smooth  in  females;  spiracles  long  and 
narrow,  placed  in  very  conspicuous  furrow. 
Metasoma:  segments  I-III:  dorsal  surface  very 
granulate  in  male  holotype,  smooth  in  fe- 
males, DL  carinae  extend  entire  length  of  seg- 
ment but  poorly  developed;  lateral  surface 
granulate  in  male  holotype,  smooth  in  fe- 
males, LIM  and  LSM  carinae  poorly  devel- 
oped, extending  entire  length  of  segment  in 
male  holotype,  but  only  in  posterior  half  of 
segment  in  females;  ventral  surface  granulate 
in  male  holotype,  smooth  in  females;  segment 
IV:  ventral  surface  smooth  and  covered  by 
scattered  setae,  LIM  and  LSM  carinae  absent, 
others  similar  to  segments  I-III;  segment  V: 
dorsal  and  lateral  surfaces  granulate  in  male 
holotype,  smooth  in  females,  androvestigia 
poorly  developed  and  occupy  less  than  20  % 
of  dorsal  surface  of  segment  (Fig.  7),  ventral 
surface  densely  granulate  (Fig.  6);  ventral  se- 
tae usually  comprising  5 or  6 rows,  the  first  2 
rows  with  4 or  5 setae,  remainder  with  1-3 
setae;  VL  carinae  well  marked,  extending  en- 
tire length  of  segment,  VM  carina  absent.  Tel- 
son:  vesicle  with  rounded  ventral  surface,  teg- 
ument sparsely  granulate;  no  evident  telson 
gland  in  male;  aculeus  slightly  curved,  same 
length  as  vesicle  (Figs.  8,  9).  Pedipalps:  tri- 
chobothrial  pattern  of  subgenus  Leptosternus, 
neobothriotaxic  major  type  C (Figs.  1-5),  add- 
ing 1 trichobothria  on  ventral  series  of  chela; 
femur  with  3 trichobothria:  1 <7,  1 / and  1 e\ 
patella  with  19  trichobothria  (Figs.  1,  2):  3 V, 
2 d,  \ i,  3 et,  1 est,  2 em,  2 esb,  and  5 eb\ 
chela  with  27  trichobothria  (Figs.  3-5):  1 Est, 
5 Et,  5 V,  1 Esb,  3 Eb,  1 Dt,  1 Db,  1 et,  1 est, 
1 esb,  1 eb,  1 dt,  1 dst,  1 dsb,  1 db,  1 ib,  1 
it,  femur  with  DI,  DE  and  VI  carinae  well 
marked,  remainder  of  tegument  smooth;  pa- 
tella: DI  and  VI  carinae  well  marked  in  male 
holotype,  absent  in  females,  remainder  of  teg- 


ument smooth;  chela:  narrow,  with  smooth 
tegument  and  VM  carina  well  developed;  fin- 
gers with  a median  row  of  teeth  and  7-9  pairs 
of  additional  teeth,  internal  apophysis  of  male 
very  well  developed  (Fig.  3).  Legs:  femur  and 
patella  with  finely  granulate  tegument,  and 
poorly  developed  carinae  on  ventral  surface; 
telotarsal  ungues  approximately  of  same  size 
on  all  legs.  Hemispermatophore:  distal  lamina 
thick,  slightly  curved,  almost  of  same  size  as 
basal  portion  (Figs.  11,  12);  cylindrical  apoph- 
ysis well  developed,  longer  than  laminar 
apophysis;  basal  triangle  well  developed, 
formed  by  3 crests;  internal  spines  absent, 
basal  spines  and  row  of  spines  well  developed 
and  on  same  line  (Fig.  13). 

Variability. — Pedipalp  chela  length/height 
ratio,  3.3  (d  holotype);  3.2-3.33  (9,  n = 4; 
mean  = 3.28).  Pedipalp  chela  length/width  ra- 
tio: 4.3  ((3  holotype);  4.28-4.36  (9,  n = 4; 
mean  = 4.31).  Metasomal  segment  V length/ 
width  ratio,  1.56  (6  holotype);  1.50-1.73  (9, 
n = 4;  mean  = 1.61).  Metasomal  segment  V, 
ventral  setae:  13-15  (n  = 10;  median  = 14). 
Metasomal  segment  V,  latero ventral  setae:  8-9 
(n  = 10;  median  = 8).  Telotarsus  III  dorsal 
setae:  9-11  (n  = 10;  median  =11).  Telotarsus 

I dorsal  setae:  7-8  {n  = 10;  median  = 7). 
Telotarsus  I ventrointemal  setae:  2-3  (n  = 10; 
median  = 2).  Telotarsus  I ventroextemal  se- 
tae: 0 (n  = 5;  median  = 0).  Basitarsus  I dorsal 
setae:  5-6  {n  = 10;  median  = 6).  Telotarsus 

II  dorsal  setae:  8-9  (n  = 10;  median  = 9). 
Telotarsus  II  ventrointemal  setae:  3-4  (n  = 
10;  median  = 4).  Telotarsus  II  ventroextemal 
setae:  2-3  {n  = 10;  median  = 3).  Basitarsus 

II  dorsal  setae:  6-7  (n  = 10;  median  = 6). 
Telotarsus  III  ventrointemal  setae:  6-7  (n  = 
10;  median  = 6).  Telotarsus  III  ventroextemal 
setae:  3-5  (n  = 10;  median  = 3).  Basitarsus 

III  dorsal  setae:  5-6  {n  = 10;  median  = 6). 
Telotarsus  IV  dorsal  setae:  4-5  (n  = 10;  me- 
dian = 5).  Telotarsus  IV  ventrointemal  setae: 
4-5  (n  = 10;  median  = 5).  Telotarsus  IV  ven- 
troextemal setae:  3-5  (n  = 10;  median  = 4). 
Basitarsus  IV  dorsal  setae:  3-4  (n  = 10;  me- 
dian = 3).  Pectinal  teeth:  34  and  36  (3 , n = 
2),  28-31  (9,  n = 8;  median  = 31).  Total 
length  (mm):  43.2  (3  holotype);  50.4-61.0 
(9,  n = 4;  median  = 55.25). 

Distribution. — Brachistosternus  aconca- 
gua  has  been  collected  within  a small  area  of 
central  Chile,  in  the  Valparaiso  Region  (Fig. 
27).  All  specimens  were  collected  on  the 
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Figures  11-16. — 11-13.  Brachistosternus  (Leptosternus)  aconcagua  new  species:  11.  Left  hemisper- 
matophore,  ventral  aspect;  12.  Left  hemispermatophore,  dorsal  aspect;  13.  Left  hemispermatophore,  detail 
of  the  lobe  region.  14-16.  Brachistosternus  {Leptosternus)  chilensis  Kraepelin:  14.  Left  hemispermato- 
phore, ventral  aspect;  15.  Left  hemispermatophore,  dorsal  aspect;  16.  Left  hemispermatophore,  detail  of 
the  lobe  region  Scale  bars  = 1 mm. 


western  slopes  of  west  Andes,  at  intermediate 
altitudes  between  1600  and  2100  m a.s.L;  all 
these  localities  belong  to  the  “Andes  Medi- 
terraneos”  botanical  subregion,  placed  in  the 


“Estepa  altoandina”  botanical  region  (Gajar- 
do  1993). 

Ecology* — Brachistosternus  aconcagua  has 
been  collected  in  sympatry  with  B.  coriaceus. 
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Brachistosternus  (Leptosternus)  chilensis 
Kraepelin  1911 
Figs.  14-25,  27 

Brachistosternus  intermedius  chilensis  Kraepelin 

1911:87. 

Brachistosternus  {Leptosternus)  chilensis:  Maury 

1973:249;  Cekalovic  1983:55;  Masnu  de  Moreno 

1991:185. 

Brachistosternus  chilensis:  Kovafik  1998:100; 

Lowe  & Fet  2000:49,  50;  Ojanguren  Affilastro 

2005:191. 

Type  material. — Kraepelin  (1911)  did  not 
designate  any  specimen  as  type  material,  but 
he  based  his  description  on  at  least  one  female 
specimen  from  La  Ligua,  32°26'S,  71°14'W, 
Valparaiso  Region,  Chile. 

Material  examined. — CHILE:  Region  V 
Valparaiso:  1 d,  “La  Campana”  National 
Park,  Palmas  de  Ocoa  Sector,  500  m a.s.L, 
32°56'33.4"S,  7r05'02.1"W,  14  February 
2005,  Korob  & Ojanguren  Affilastro  (MACN- 
Ar  10772);  2 $,  2 juveniles,  same  data 
(MACN-Ar  10773);  2 $,  2 juveniles,  1 d, 
same  data  (MZUC);  3 S,  2 $,  1 juvenile, 
same  locality,  12  November  2003,  Ochoa, 
Mattoni  & Prendini  (CD A);  1 $,  La  Ligua, 
32°26'S,  7ri4'W  (MIZT);  1 (3,  Villa  Ale- 
mana,  33°03'S,  7r22'W,  February  1968,  Cru- 
zat  (MACN-Ar  10774);  1 c3,  Quinteros, 
32°47'S,  71°32'W,  January  1983,  Passera 
(MACN-Ar  10775);  1 c3,  Santiago- Valparaiso, 
33°02'S,  71°27'W,  April  1970,  Fritz  (MACN- 
Ar  10776);  Region  Metropolitana  de  Santia- 
go: 2 ?,  1 juvenile,  Banos  de  Morales, 
33°49'S,  70°12'W,  29  January  1968,  Mesa 
(MACN-Ar  10777);  1 S,  Cajon  del  Maipo, 
Rio  Colorado,  33°36'S,  70°22'W,  29  February 
1986,  Pena  (MACN-Ar  10778);  1 juvenile,  El 
Manzano,  34°06'S,  7r5UW,  August  1970, 
Jackson  (AMNH);  1 $,  El  Arbol,  Aculeo, 
33°52'S,  70°55'W,  October  1979,  Pena 
(AMNH). 

Diagnosis. — This  species  is  similar  to  B. 
aconcagua,  and  each  can  be  distinguished  by 
the  pigmentation  pattern  of  the  ventral  surface 
of  the  metasoma;  in  B.  aconcagua  the  VM 
stripe  of  segments  I-IV  is  thick,  faint,  and 
joins  distally  with  the  LV  stripes  (Fig.  10), 
whereas  in  B.  chilensis  the  VM  stripe  is  very 
thin  and  well  marked,  and  never  joins  with  the 
LV  stripes  (Fig.  25).  Other  morphological  dif- 
ferences between  these  species  include;  me- 
tasomal  glands  or  androvestigia  of  B,  acon- 


cagua are  very  small  (Fig.  7),  whereas  in  B. 
chilensis  they  are  of  medium  size  (Fig.  22);  in 
B.  chilensis  the  VM  carinae  of  metasomal  seg- 
ment V extends  almost  the  entire  length  of  the 
segment,  but  is  poorly  developed  (Fig.  21), 
whereas  in  B.  aconcagua  it  is  absent  (Fig.  6). 

It  is  also  similar  to  B.  negrei,  and  each  species 
can  be  easily  distinguished  because  in  B.  ne- 
grei the  VM  stripe  of  metasomal  segments 
I-IV  is  divided  in  2 thin  PM  stripes  (Fig.  26), 
whereas  in  B.  chilensis  there  is  only  a thin 
VM  dark  stripe  (Fig.  25).  Brachistosternus 
chilensis  also  has  more  developed  androves- 
tigia, occupying  approximately  50%  of  the 
dorsal  surface  of  metasomal  segment  V 
whereas  in  B.  negrei  they  occupy  20-30%  of 
the  dorsal  surface. 

Description.— Co/or:  general  color  dark 
yellow  with  dense  dusky  pattern.  Chelicerae: 
depigmented.  Carapace:  with  2 thick  dark 
stripes  from  postocular  furrow  to  lateral  ocelli 
leaving  a depigmented  triangle  on  front  mar- 
gin; ocular  tubercle  and  area  around  lateral 
ocelli  black;  posterior  margin  with  2 postero- 
lateral dark  spots,  remainder  depigmented. 
Pedipalps:  femur  and  patella  densely  pig- 
mented; chela  almost  completely  depigment- 
ed, with  longitudinal  faint  dark  stripes  on 
hand,  fingers  depigmented.  Legs:  femur  and 
patella  with  light  reticular  pigment  near  artic- 
ulation, remainder  depigmented.  Tergites 
I-VI  with  2 lateral  dark  spots  and  2 PM  dark 
spots,  in  some  specimens  PM  spots  can  join 
forming  a median  spot;  in  very  pigmented 
specimens  the  4 spots  are  connected  by  retic- 
ular pigment;  tergite  VII:  with  2 posterolateral 
dark  spots.  Stemites:  depigmented.  Metaso- 
ma: segments  I-III  dorsally  with  a thin  me- 
dian spot  near  anterior  margin,  and  2 postero- 
lateral spots;  lateral  surface  depigmented; 
ventral  surface  with  a VM  and  2 thin  LV  dark 
stripes  that  do  not  join  (Fig.  25);  segment  IV:  ! 
similar  to  segments  I-III  but  with  posterolat- 
eral dorsal  dark  spots  faintly  marked;  segment 
V:  dorsal  and  lateral  surfaces  depigmented; 
ventral  surface  with  VM  thin  dark  stripe  and 
2 LV  thick  stripes  that  in  most  specimens  do  i 
not  join,  only  in  most  pigmented  specimens 
they  join  in  posterior  margin  of  segment.  TeL 
son:  vesicle  faintly  pigmented  on  ventral  sur- 
face; aculeus  dark  brown. 

Morphology:  measurements  of  a male  ,, 
(MACN-Ar  10772)  and  a female  (MACN-Ar 
10773)  specimen  in  Table  1.  Chelicerae:  with 
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Figures  17-26. — 17-25,  Brachistosternus  {Leptosternus)  chilensis  Kraepelin:  17.  Right  pedipalp  chela, 
female,  ventral  aspect;  18.  Right  pedipalp  chela,  male,  ventral  aspect;  19.  Right  pedipalp  chela,  female, 
external  aspect;  20.  Right  pedipalp  patella,  external  aspect;  21.  Fifth  metasomal  segment,  male,  ventral 
aspect;  22.  Fifth  metasomal  segment,  male,  dorsal  aspect;  23.  Telson,  female,  lateral  aspect;  24.  Telson, 
male,  lateral  aspect;  25.  Metasoma,  pigmentation  pattern,  ventral  aspect.  26.  Brachistosternus  {Leptoster- 
nus) negrei  Cekalovic:  Metasoma,  pigmentation  pattern,  ventral  aspect.  Scale  bars  = 1 mm. 
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2 small  subdistal  teeth.  Carapace:  anterior 
margin  with  slight  mediae  bulge;  tegument 
slightly  granulate  in  females,  densely  granu- 
late  in  males;  anterior  longitudinal  sulcus 
deeply  marked;  ocular  tubercle  well  defined  in 
middle  of  carapace,  interocular  sulcus  deeply 
incised,  median  eyes  2 diameters  apart;  lateral 
sulcus,  postocular  furrow  and  posterior  sulcus 
deeply  incised.  Sternum:  sternum  type  2 (SO“ 
leglad  & Fet  2003)  much  wider  than  long, 
apex  width  slightly  narrower  than  posterior 
width,  posterior  emargination  quite  well  de- 
veloped, with  convex  lateral  lobes  conspicu- 
ously separated.  Tergites  I~VI  with  smooth 
tegument,  except  near  posterior  margin  where 
it  is  slightly  granulate;  tergite  VII:  with  scat- 
tered granulation  and  2 posterolateral  keels. 
Stemites  with  densely  granulate  tegument; 
spiracles  long  and  narrow.  Metasoma:  seg- 
ment I:  dorsal  surface  granulate;  lateral  sur- 
face granulate,  DL,  LSM  and  LIM  carinae 
only  present  in  posterior  two-thirds  of  seg- 
ment; ventral  surface  very  granulate;  seg- 
ments II  and  III  similar  to  segment  I but  less 
granulate,  and  with  carinae  present  only  in 
second  half  of  segment;  segment  IV:  dorsal 
surface  smooth;  lateral  surface  granulate;  ven- 
tral surface  with  scattered  setae,  slightly  gran- 
ulate in  males,  smooth  in  females;  segment  V: 
dorsal  surface  smooth;  in  males,  androvestigia 
are  of  medium  size  (Fig.  22);  lateral  surface 
granulate;  ventral  surface  densely  granulate 
(Fig.  21),  VM  and  LV  carinae  almost  com- 
plete, with  4-6  rows  of  ventral  setae,  first  2 
rows  of  4-6  setae,  remainder  of  1 or  2 setae. 
Telson:  vesicle  small,  ventral  surface  slightly 
granulate  (Figs.  23,  24);  in  males  there  is  no 
evident  telson  gland  on  the  dorsal  surface; 
aculeus  slightly  curved,  and  slightly  longer 
than  vesicle.  Pedipalps:  trichobothrial  pattern 
typical  of  subgenus  Leptosternus,  neobothrio- 
taxic  major  type  C,  adding  1 trichobothria  on 
ventral  series  of  chela;  femur  with  3 tricho- 
bothria: I d,  I i and  1 e;  patella  with  19  tri- 
chobothria (Fig.  20):  3 V,  2 d,  \ /,  3 et,  1 est, 

2 em,  2 esb,  and  5 eb\  chela  with  27  tricho- 
bothria (Figs.  17-19):  1 Est,  5 Et,  5 V,  1 Esb, 

3 Eb,  1 Dt,  1 Db,  1 et,  1 est,  1 esb,  1 eb,  1 
dt,  1 dst,  1 dsb,  1 db,  1 ib,  1 if,  femur  with 
DI,  DE  and  VI  carinae  well  marked,  remain- 
der of  tegument  smooth,  patella:  DI  and  VI 
carinae  well  marked  in  male  holotype,  absent 
in  females,  remainder  of  tegument  smooth; 
chela:  narrow,  with  smooth  tegument  and  VM 


Carina  well  developed;  fingers  with  a median 
row  of  teeth  and  7-9  pairs  of  additional  teeth, 
internal  apophysis  of  male  very  well  devel- 
oped (Fig.  18).  Legs:  tegument  smooth;  telo- 
tarsal  ungues  of  the  same  size.  Hemisperma- 
tophore:  distal  lamina  thick,  slightly  curved, 
of  same  size  or  slightly  shorter  than  basal  por- 
tion (Fig.  15);  cylindrical  apophysis  well  de- 
veloped, longer  than  laminar  apophysis  (Fig. 
14);  basal  triangle  well  developed,  formed  by 
2 or  3 crests;  internal  spines  absent,  basal 
spines  and  row  of  spines  well  developed  and 
on  same  line  (Fig.  16). 

Variability. — Pedipalp  chela  length/height 
ratio,  3.15-3.37  (c?,  n = 8;  mean  = 3.26); 
2.87-3.2  (9,  « = 8;  mean  = 3.02).  Pedipalp 
chela  length/width  ratio,  4.06-4.4  {S , n - 8; 
mean  ==  4.28);  3.81-4.17  (9,  n = 8;  mean 
4.02).  Metasomal  segment  V,  length/width  ra- 
tio, 1.66-1.74  {S , n = 8;  mean  = 1.68);  1.56- 
1.66  (9,  n = 8;  mean  = 1.59).  Metasomal 
segment  V,  ventral  setae:  12-17  (ji  = 10;  me- 
dian = 14).  Metasomal  segment  V,  latero ven- 
tral setae:  8-10  {n  = 12;  median  = 9).  Telo- 
tarsus  I dorsal  setae:  7-9  {n  = 10;  median  = 
8).  Telotarsus  I ventrointernal  setae:  1-3  (n  — 
10;  median  = 3).  Telotarsus  I ventroextemal 
setae:  0 (n  = 10;  median  = 0).  Basitarsus  I 
dorsal  setae:  6-7  {n  = 10;  median  = 6).  Te- 
lotarsus II  dorsal  setae:  8-10  {n  = 10;  median 
= 8).  Telotarsus  II  ventrointernal  setae:  3-5 
{n  = 10;  median  = 4).  Telotarsus  II  ventroex- 
temal setae:  2-3  {n  = 10;  median  = 2).  Ba- 
sitarsus II  dorsal  setae:  6-7  {n  = 10;  median 
= 7).  Telotarsus  III,  dorsal  setae:  8-1 1 (w  = 
10;  median  = 10).  Telotarsus  III,  ventrointer- 
nal setae:  5-8  {n  = 12;  median  = 6).  Telotar- 
sus III,  ventroextemal  setae:  4-6  {n  = 12;  me- 
dian = 5).  Basitarsus  III,  dorsal  setae:  6-8  {n 
= 12;  median  = 6).  Telotarsus  IV  dorsal  setae: 
4-5  («  = 10;  median  = 4).  Telotarsus  IV  ven- 
trointernal setae:  3-5  {n  = 10;  median  = 5). 
Telotarsus  IV  ventroextemal  setae:  2-5  {n  = 
10;  median  = 5).  Basitarsus  IV  dorsal  setae: 
3-4  (w  = 10;  median  = 3).  Pectinal  teeth:  28- 
34  (c5,  n = 8;  median  = 33),  28-34  (9,  n = 
9;  median  = 30).  Total  length  (mm):  43-59 
{S , n = 9;  median  = 49.6);  48-56  (n  = 10; 
median  = 51.5). 

Distribution, — Brachistosternus  chilensis 
occurs  in  Region  V Valparaiso  and  in  Region 
Metropolitana,  de  Santiago,  Chile,  from  sea 
level  to  1000  m a.s.l.  (Fig.  27);  all  of  the  lo- 
calities where  this  species  has  been  collected 
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Figure  27. — Map  showing  known  distribution 
records  of  Brachistosternus  {Leptosternus)  acon- 
cagua  new  species,  B.  (L.)  chilensis  Kraepelin,  and 
B.  (L.)  negrei  Cekalovic, 


belong  to  the  “Bosque  Esclerofilo”  botanical 
subregion,  placed  in  the  “Matorral  y Bosque 
Xerofilo”  botanical  region  (Gajardo  1993). 
Some  of  the  specimens  collected  at  “Region 
Metropolitana  de  Santiago,”  are  subtly  differ- 
ent from  the  specimens  from  Valparaiso,  but 
we  have  decided  to  consider  these  differences 
as  intraspecific  variation. 

Brachistosternus  chilensis  has 
been  collected  in  sympatry  with  B.  coriaceus 
and  Caraboctonus  keyserlingi  Pocock  1893. 
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SPIDERS  OF  THE  GENUS  DRACONARIUS 
(ARANEAE,  AMAUROBIIDAE)  FROM  KOREA 


Byung-Woo  Kim  and  Woncheol  Lee:  Department  of  Life  Science,  College  of 
Natural  Sciences,  Hanyang  University,  Seoul  133-791,  Korea.  E-mail:  bwkimOOC® 
hotmail.com. 

ABSTRACT.  Three  species  of  the  genus  Draconarius  are  recognized  from  Korea  and  all  are  described 
and  illustrated.  Coelotes  kayasanensis  Paik  1972  is  transferred  to  Draconarius  {D.  kayasanensis  new 
combination)  based  on  the  presence  of  a patellar  apophysis,  the  hooked  dorsal  apophysis  of  the  conductor 
in  the  male  palp,  the  position  of  the  spermathecal  head,  and  the  shape  of  the  broadly  rectangular  genital 
opening  of  the  female  situated  posteriorly  near  the  epigastric  furrow.  The  male  of  D.  coreanus  (Paik  & 
Yaginuma  1969)  and  the  female  of  D.  kayasanensis  are  described  for  the  first  time.  A neotype  of  D. 
coreanus  is  designated  in  the  present  study  because  of  the  loss  of  the  holotype,  limited  range  of  the 
species,  and  the  small  population  size.  Draconarius  hallaensis  new  species  is  described  and  is  distin- 
guished by  its  small  size  (less  than  8 mm  in  total  body  length),  large  rounded  retrolateral  tibial  apophysis, 
and  median  apophysis  that  has  a distally  divided  thumb-shaped  inner  part. 

Keywords:  Taxonomy,  spiders,  Coelotinae,  Asia,  morphology 


The  Holarctic  spider  subfamily  Coelotinae 
is  one  of  the  most  common  spider  taxa  in  the 
region  and  is  comprised  of  at  least  373  species 
(Wang  2002,  2003,  2006;  Platnick  2006). 
Wang  (2002)  revised  the  subfamily  Coelotinae 
at  the  generic  level  based  on  3 1 characters  and 
22  taxa,  including  two  outgroup  taxa  (Tam- 
grinia  Lehtinen  1967  and  Amaurobius  C.L. 
Koch  1837).  Of  these,  the  genus  Draconarius 
Ovtchinnikov  1999  includes  a total  of  95  spe- 
cies from  a variety  of  Asian  countries  (China, 
77  species;  Thailand,  10;  Bhutan,  4;  Nepal,  1; 
Tajikistan,  1;  Taiwan,  1;  Korea,  1).  These  taxa 
are  characterized  by  posteriorly  originating 
copulatory  ducts,  the  presence  of  a dorsal 
apophysis  on  the  conductor,  and  the  cymbial 
furrow  more  than  half  the  cymbial  length. 
More  than  60  species  of  Draconarius  are  de- 
scribed only  from  male  or  female  specimens 
and  the  genus  has  been  previously  included  in 
Coelotes  Blackwall  1841  (Zhang  et  ah  2002; 
Dankittipakul  & Wang  2003,  2004;  Dankitti- 
pakul  et  ah  2005).  This  paper  revises  the  spe- 
cies of  Draconarius  found  in  Korea. 

The  only  species  of  Draconarius  currently 
recorded  from  Korea,  originally  named  as 
Coelotes  coreanus  Paik  & Yaginuma  1969, 
was  described  from  a female  specimen  taken 
in  Seong  lava  cave,  Jeju-do  Island,  Korea 
(Paik  et  ah  1969).  Although  Namkung  (2002, 


2003)  presented  simple  illustrations  of  D.  co- 
reanus, the  species  cannot  be  reliably  identi- 
fied from  his  pictorial  book.  Wang  (2003)  re- 
ported D,  coreanus  from  two  different 
localities  (a  female  from  Mt.  Kwanak,  Seoul 
and  a male  from  Mt.  Halla,  Jeju-do  Island). 
However,  his  description  seemed  to  be  based 
on  misidentified  specimens.  In  this  paper,  we 
describe  D.  hallaensis  new  species  based  on 
specimens  formerly  known  as  D.  coreanus 
collected  from  Mt.  Halla  and  the  additional 
samples  from  the  Korean  National  Arboretum 
of  Gwangreung,  Gyeonggi-do,  in  western  cen- 
tral Korea. 

The  holotype  of  D.  coreanus  has  either 
been  lost  within  the  collection  of  the  National 
Science  Museum  in  Tokyo,  Japan,  or  an  error 
was  made  by  the  original  authors  preventing 
its  correct  identification.  The  type  locality  of 
D.  coreanus  (Seong  lava  cave)  was  surveyed 
ten  times  between  August  2003  and  January 
2006  and  we  found  several  specimens  which 
are  described  here.  A neotype  for  this  species 
is  designated  from  these  samples  and  rede- 
scribed, along  with  the  first  description  of 
males. 

Draconarius  kayasanensis  Paik  1972  was 
first  named  as  Coelotes  kayasanensis,  and 
based  only  on  a single  male  (Paik  1972). 
However,  Ovtchinnikov  (1999)  and  Wang 
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(2002)  transferred  the  species  to  Ambanus 
Ovtchinnikov  1999  without  detailed  exami- 
nation. We  collected  many  specimens  of  D. 
kayasanensis  using  pitfall  traps  and  active 
searching  in  Mt.  Odae  National  Park  in  east- 
ern Korea,  approximately  100  km  from  Seoul. 
After  a careful  reexamination  with  detailed  il- 
lustrations and  images  taken  with  a scanning 
electron  microscope,  we  transfer  this  species 
to  Draconarius  based  on  the  presence  of  a 
dorsal  apophysis  on  the  conductor  of  the  male 
palp,  the  position  of  the  spermathecal  head, 
and  the  shape  of  the  genital  opening  of  the 
female. 

MATERIAL  AND  METHODS 

Between  10  to  20  pitfall  sites  were  estab- 
lished in  the  Seong  lava  cave  on  Jeju-do  Is- 
land and  in  the  surrounding  forests  (the  Ko- 
rean National  Arboretum  of  Gwangreung, 
Gyeonggi-do;  Mt.  Odae  National  park,  Gang- 
won-do)  in  Korea.  At  each  site,  two  pitfall 
traps  (plastic  cups,  height  6.3  cm,  diameter  8 
cm)  were  set  10  m apart  (or  5 m inside  the 
cave  itself)  and  filled  with  ethylene  glycol 
(Greenslade  & Greenslade  1971).  Drawings 
were  prepared  with  an  Olympus  drawing  tube, 
mounted  on  an  Olympus  SZX  12  and  BX51 
interference  contrast  microscope.  The  male 
palp  was  expanded  by  quick  immersion  (5 
min)  in  concentrated  KOH  (0.2  g/ml  H2O)  and 
specimens  were  fixed  and  preserved  in  70% 
ethanol.  Before  dissection,  the  total  body  was 
drawn  and  body  length  measurements  were 
made  from  whole  specimens  temporarily 
mounted  in  lactophenol.  The  genitalia  of  spec- 
imens were  dissected  in  lactophenol,  and  the 
parts  individually  mounted  in  lactophenol  un- 
der cover  slips  subsequently  sealed  with  Gly- 
ceel  or  transparent  nail  varnish.  If  necessary, 
SEM  photographs  were  used  for  the  analysis 
of  details.  Scale  bars  in  figures  are  in  milli- 
meters. All  specimens  examined  in  this  paper 
will  be  deposited  in  the  National  Biological 
Resources  Center  (NBRC),  Incheon  City. 

The  descriptive  terminology  and  spination 
of  the  legs  follows  that  of  Ono  (1988)  and 
Wang  (2002).  Abbreviations  used  are:  a,  api- 
cal; AER,  anterior  eye  row;  AIK,  Arachnol- 
ogical  Institute  of  Korea;  ALE,  anterior  lateral 
eye;  ALS,  anterior  lateral  spinneret;  AME,  an- 
terior median  eye;  d,  dorsal  view;  ITA,  inter- 
mediate tibial  apophysis;  p,  prolateral  view; 
PER,  posterior  eye  row;  PLE,  posterior  lateral 


eye;  PLS,  posterior  lateral  spinneret;  PME, 
posterior  median  eye;  PMS,  posterior  median 
spinneret;  r,  retrolateral  view;  RTA,  retrolater- 
al  tibial  apophysis. 

Family  Amaurobiidae  Thorell  1870 
Subfamily  Coelotinae 
EO.  Pickard-Cambridge  1893 
Draconarius  Ovtchinnikov  1999 

Type  species. — Draconarius  venustus 
Ovtchinnikov  1999,  by  original  designation. 

Draconarius  coreanus 
(Paik  & Yaginuma  1969) 

Figs.  1-19,  50,  51 

Coelotes  coreanus  Paik  & Yaginuma,  in  Paik  et  al. 

1969:837,  figs.  62-64;  Paik  1978:337,  figs. 

149.1-3;  Namkung  2002:389,  figs,  28.3a,  b; 

Namkung  2003:391,  figs.  28.3a,  b. 

Material  examined. — KOREA:  Jeju-do:  1 
$ , Seong  lava  cave,  Sinchangri,  Bukjeju-gun, 
33°20'06"N,  126°iriO'U  18  m,  17  January 
2005,  B.W.  Kim  (NBRC);  2 $,  same  location, 
8 November  2003,  B.W  Kim  (NBRC);  1 <3, 
same  location,  9 August  1997,  Y.G.  Choi 
(NBRC). 

Diagnosis. — This  species  is  similar  to  D. 
kayasanensis,  D.  stemmleri  (Brignoli  1978), 
D,  wudangensis  (Chen  & Zhao  1997)  and  D. 
hallaensis  n.  sp.  in  having  the  female  epigyn- 
um  with  atrium  (genital  opening)  very  broadly 
rectangular,  situated  posteriorly  near  epigas- 
tric furrow,  copulatory  ducts  short,  and  male 
palpal  organs  with  cymbial  furrow  more  than 
half  cymbial  length,  and  with  large  lamella  on 
conductor.  The  species  is  easily  distinguished 
by  epigynal  teeth  separated  more  broader  than 
both  spermathecal  margins  (put  between  both 
spermathecal  margins  in  D.  kayasanensis), 
spermatheca  cylindrical  (expanded  in  D.  kay- 
asanensis), not  attached  distally  (overlapping 
in  D,  kayasanensis),  spermathecal  heads  small 
and  circular,  situated  medially  on  spermathe- 
cae  and  cymbial  furrow  elongate,  about  68% 
(83%  in  D.  kayasanensis)  as  long  as  cym- 
bium,  conductor  horizontally  bent  with  mod- 
ified sharp  tip,  conductor  lamella  large,  me- 
dian apophysis  split  distal  end  with  inner  part 
furrowed  in  the  middle,  (linear  without  inner 
part  furrowed  in  D.  kayasanensis',  rounded  in 
D.  hallaensis),  vague  interior  projection  on 
the  base  (distinct  in  D.  kayasanensis',  fluent  in 
D.  hallaensis),  and  retrolateral  tibial  apophy- 
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Figures  1-7. — Draconarius  coreanus  (Paik  & Yaginuma  1969)  from  Korea,  female.  1.  Habitus,  dorsal 
view.  2.  Eye  area  and  clypeus,  anterior  view.  3.  Chelicerae,  posterior  view.  4.  Sternum,  ventral  view.  5. 
Endites  and  labium,  ventral  view.  6.  4th  leg  (left),  prolateral  view.  7.  Epigynum,  ventral  view.  ET  = 
epigynal  teeth,  GO  = genital  opening. 
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Figures  8,  9. — Draconariiis  coreanus  (Paik  & Yaginuma  1969)  from  Korea,  female.  8.  Epigynum, 
ventral  view.  9.  Genitalia,  dorsal  view.  CD  = copulatory  duct,  EF  = epigynal  furrow,  ET  = epigynal 
teeth,  ED  = fertilization  duct,  GO  = genital  opening,  SB  = spermathecal  base,  SH  = spermathecal  head, 
SS  = spermathecal  stalk. 
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Figures  10-19. — Draconarius  coreanus  (Paik  & Yaginuma  1969)  from  Korea,  male.  10.  Habitus,  dorsal 
view.  11.  Eye  area  and  clypeus,  anterior  view.  12.  Chelicerae,  posterior  view.  13.  Endites  and  labium, 
ventral  view.  14.  Sternum,  ventral  view.  15.  4th  leg  (left),  prolateral  view.  16-19.  Palp,  left,  prolateral, 
ventral,  retrolateral,  and  dorsal  views.  CDA  = conductor  dorsal  apophysis,  C = conductor,  CL  = conductor 
lamella,  CF  = cymbial  furrow,  E = embolus,  MA  = median  apophysis,  PA  = patellar  apophysis,  RTA 
= retrolateral  tibial  apophysis,  TIA  = tibial  intermediated  apophysis. 
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sis  with  sharp  distal  tip  (rounded  distal  tip  in 

D.  hallaensis). 

Description* — Female:  medium  sized  spi- 
der 9.5  mm  in  length,  slightly  longer  than 
male.  Carapace  elongated,  moderately  nar- 
rowed in  eye  area,  and  with  distinct  longitu- 
dinal medial  fovea.  Abdomen  dark  brown, 
with  gray  chevron  patterns,  heavily  covered 
with  short  hair-like  setae  (Fig.  1).  Palp  three 
rows  of  trichobothria  on  tibia  and  1 claw  with 
1 1 pectinate  teeth.  From  dorsal  aspect,  AER 
more  or  less  procurved,  PER  straight  and 
AER  slightly  smaller  than  PER.  AME  small- 
est, other  eyes  roughly  equal  in  size.  Eye  for- 
mula ALE  = PLE  = PME  > AME/ALE  = 
PLE  = PME  > AME.  Clypeal  height  more 
than  twice  the  AME;  chilum  divided  (Fig.  2). 
Chelicerae  with  many  long  dense  scopula 
hairs,  3 promarginal  and  2 retromarginal  teeth, 
condyle  developed  laterobasally  and  fang 
slightly  longer  than  cheliceral  width  (Figs.  2, 
3).  Endite  with  anterior  scopula,  longer  than 
wide;  labium  as  long  as  wide  (Fig.  5).  Ster- 
num shield-shaped,  distinctly  longer  than 
wide,  widest  near  coxa  II,  posterior  end  not 
protruding  between  hind  coxae  (Fig.  4).  Legs 
without  annulations  (Figs.  1,  6):  leg  IV  lon- 
gest, leg  III  shortest;  length  of  patella  I + tibia 
I slightly  shorter  than  carapace  length;  tro- 
chanters not  notched;  tibia  with  4 rows  of  4 
to  7 trichobothria  (leg  I 7p-7d-5d-5r;  leg  II  5p- 
7d-4d-5r;  leg  III  5p-7d-5d-5r;  leg  IV  6p-8d- 
6d-5r),  metatarsi  with  1 row  of  8 to  9 tricho- 
bothria, tarsi  with  1 row  of  8 to  10 
trichobothria;  tarsal  organ  situated  close  to 
distal  end  of  tarsi,  slightly  anterior  to  distal- 
most  trichobothrium;  tarsi  with  3 claws,  upper 
claws  with  11  pectinate  teeth  (13  in  leg  I), 
lower  with  4 (3  in  leg  II). 

Legs:  leg  formula  4123.  Leg  spination:  leg 
I:  femur  with  5 spines,  tibia  with  7 spines 
(prolateral  0-1;  ventral  2-2-2a),  metatarsus  with 
8 spines  (prolateral  1-1;  ventral  2-2-2);  leg  II: 
femur  with  6 spines,  tibia  with  8 spines  (pro- 
lateral 1-1;  ventral  2-2-2a),  metatarsus  with  10 
spines  (prolateral  1-2;  retrolateral  0-0-1;  ven- 
tral 2-2-2);  leg  III:  femur  with  7 spines,  tibia 
with  11  spines  (dorsal  1-0-0;  prolateral  1-1; 
retrolateral  1 - 1 ; ventral  2-2-2a),  metatarsus 
with  17  spines  (dorsal  1-2-0;  prolateral  1-1-2; 
retrolateral  2-0-2;  ventral  2-2-2),  tarsus  with  4 
spines  (prolateral  0-1-1;  ventral  0-1;  retrola- 
teral 0-1);  leg  IV:  femur  with  6 spines,  tibia 
with  12  spines  (dorsal  1-0-1;  prolateral  1-1; 


retrolateral  1-1;  ventral  2~2-2a),  metatarsus 
with  17  spines  (dorsal  1-0-0,  1-0;  prolateral  1- 
2-2;  retrolateral  1-2-2;  ventral  2-2-2),  tarsus 
with  6 spines  (prolateral  0-1-1;  retrolateral  0- 

1- 1;  ventral  0-1-1). 

Genitalia:  Female  epigynum  and  genitalia 
(Figs.  7-9)  with  short  epigynal  teeth  slightly 
longer  than  wide,  situated  in  the  middle  of 
epigynum,  separated  more  broadly  than  both 
spermathecal  margins;  atrium  (genital  open- 
ing) very  broadly  rectangular,  situated  poste- 
riorly near  epigastric  furrow;  copulatory  ducts 
short,  broadly  semicircular  in  shape,  extend- 
ing mesad  of  both  epigynal  teeth  and  origi- 
nating posteriorly  near  epigastric  furrow;  sper- 
mathecae  cylindrical,  not  attached  distally; 
spermathecal  heads  small  and  circular,  situat- 
ed medially  on  spermathecae;  spermathecal 
base  a small  complicated  structure,  situated  on 
lateral  margin  of  atrium;  spermathecal  stalk 
slender,  not  extended,  situated  side-by-side 
between  both  epigynal  teeth;  fertilization  duct 
short,  slender,  underside  situated  close  to  epi- 
gastric furrow. 

Male:  medium  sized  spider  9.0  mm  in 
length  (Fig.  10),  slightly  smaller  than  female. 
Eye  formula  ALE  = PLE  = PME  > AME/ 
ALE  = PLE  = PME  > AME.  Clypeal  height 
about  twice  AME  diameter;  chilum  divided 
(Fig.  11).  Chelicerae  with  many  long  dense 
scopula  hairs,  3 promarginal,  median  tooth 
largest,  2 retromarginal  teeth  and  small  con- 
dyles at  base  and  fang  as  long  as  wide  (Fig. 
12).  Endite  with  anterior  scopula,  longer  than 
wide;  labium  as  long  as  wide  (Fig,  13).  Ster- 
num shield-shaped,  distinctly  longer  than 
wide,  widest  near  coxae  II,  posterior  end  not 
protruding  between  hind  coxae  (Fig.  14).  Legs 
(Figs.  10,  15)  without  annulations:  leg  for- 
mula 4123;  tarsi  with  3 tarsal  claws,  upper 
claws  with  8 pectinate  teeth  (1 1 on  leg  I),  low- 
er claws  with  2 (4  on  leg  IV);  4 rows  of  2 to 
6 trichobothria  (leg  I 6p-6d-2d-6r;  leg  II  6p- 
6d-6d-5r;  leg  III  6p-6d-5d-6r;  leg  IV  4p-6d- 
5d-4r),  metatarsi  with  1 row  of  8 trichoboth- 
ria, tarsi  with  1 row  of  8 trichobothria.  Leg 
spination:  leg  I:  femur  with  8 spines,  tibia 
with  7 spines  (prolateral  0-0-1;  ventral 

2- 2-2d),  metatarsus  with  8 spines  (prolateral 
1-1;  retrolateral  0-0-1;  ventral  2-2-1);  leg  II: 
femur  with  7 spines,  tibia  with  8 spines  (pro- 
lateral 0-1 -la;  ventral  2-2-2a),  metatarsus  with 
17  spines  (dorsal  1-0-0;  prolateral  and  retro- 
lateral 1-0,  1-2-2;  ventral  2-2-2),  tarsus  with 
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4 spines  (prolateral  1 - 1 ; retrolateral  0- 1 ; ven- 
tral 0-1);  leg  III:  femur  with  7 spines,  tibia 
with  10  spines  (dorsal  1-1;  prolateral  1-1;  ven- 
tral 2-2-2a),  metatarsus  with  10  spines  (pro- 
lateral 1-2;  retrolateral  1-1;  ventral  2-2-1),  tar- 
sus absent;  leg  IV:  femur  with  6 spines,  tibia 
with  10  spines  (prolateral  1-1;  retrolateral 
1-1;  ventral  2-2-2a),  metatarsus  with  16  spines 
(dorsal  1-0;  prolateral  and  retrolateral  1-0, 
1-2-2;  ventral  2-2-2),  tarsus  with  5 spines 
(prolateral  1-1;  retrolateral  0-1-1;  ventral  0-1). 

Male  palp  (Figs.  16-19,  50,  51)  with  1 pa- 
tellar apophysis;  retrolateral  tibial  apophysis 
(RTA)  long,  about  as  long  as  tibia,  broadly 
extended  to  the  ventral  part;  intermediate  tib- 
ial apophysis  (ITA)  small,  grooved;  cymbial 
furrow  very  elongate,  about  68  % (1.5/2. 2)  as 
long  as  cymbial  length,  enclosing  well  devel- 
oped concavity  and  with  distal  projection; 
conductor  horizontally  bent  with  modified 
sharp  tip  and  slightly  separated  from  lamella; 
conductor  dorsal  apophysis  slender  situated 
under  conductor  tip;  conductor  lamella  large, 
modified  with  many  small  setules;  embolus 
posterior  in  origin,  extremely  long  linear,  at 
least  2 times  width  of  cymbium;  median 
apophysis  semicircular,  split  distal  end  with 
inner  divided  into  2 parts  on  the  middle  and 
vague  interior  projection  on  the  base. 

Dimensions  (mm). — Female:  Body  length 
9.5;  carapace  length  4.7,  width  3.1,  height  3.0; 
chelicera  length  2.6,  width  1.1,  fang  length 
1.3;  sternum  length  2.5,  width  1.9;  endite 
length  1.5,  width  0.8;  labium  length  0.7,  width 
0.7;  clypeus  height  0.2;  AER  1.5,  PER  2.0, 
AME  0.1,  ALE  0.2,  PME  0.2,  PLE  0.2.  Palp: 
femur  1.7,  patella  0.7,  tibia  1.0,  tarsus  1.8,  to- 
tal 5.2.  Leg  I:  femur  3.7,  patella  1.6,  tibia  3.0, 
metatarsus  3.0,  tarsus  1.9,  total  13.2.  Leg  II: 
femur  3.3,  patella  1.6,  tibia  2.5,  metatarsus 

2.7,  tarsus  1.8,  total  11.9.  Leg  III:  femur  3.1, 
patella  1.5,  tibia  2,2,  metatarsus  3.0,  tarsus 

1.7,  total  11.5.  Leg  IV:  femur  4.0,  patella  1.6, 
tibia  3.4,  metatarsus  4.4,  tarsus  2.0,  total  15.4, 
Abdomen  length  4.8,  width  2.5,  height  2.9. 
ALS  0.5;  PLS  0.9  (0.5,  0.4). 

Male:  Body  length  9.0;  carapace  length  4.1, 
width  2.9,  height  3.3;  chelicera  length  1.8, 
width  0.9,  fang  length  1.0;  sternum  length  2.1, 
width  1.7;  endite  length  1.2,  width  0.7;  labium 
length  0.6,  width  0.7;  clypeus  height  0.2;  AER 

1.2,  PER  1.8,  AME  0.1,  ALE  0.2,  PME  0.2, 
PLE  0.2.  Palp:  femur  1.5,  patella  0.5,  tibia  0.5, 
tarsus  2.2,  total  4.7.  Leg  I:  femur  3.5,  patella 


1.3,  tibia  3.0,  metatarsus  3.2,  tarsus  1.9,  total 
12.9.  Leg  II:  femur  3.3,  patella  1.4,  tibia  2.6, 
metatarsus  3.0,  tarsus  1.9,  total  12.2.  Leg  III: 
femur  3.3,  patella  1.4,  tibia  2,5,  metatarsus 
3.0,  tarsus  1.9,  total  12.1,  Leg  IV:  femur  4.0, 
patella  1.4,  tibia  3.4,  metatarsus  4.7,  tarsus 

2.3,  total  15.8.  Abdomen  length  4.5,  width 
3.0,  height  3.3.  ALS  0.5;  PLS  0.9  (0.4,  0.5). 

Distribution. — This  species  is  known  only 
from  Seoeg  lava  cave,  Jeju-do  Island,  Korea. 

Remarks. — The  specimens  were  found 
wandering  on  the  lava  surface  of  Seong  lava 
cave. 

Draconarim  kayasanensis  (Paik  1972) 
new  combination 
Ligs.  20-39,  52,  53 

Coelotes  kayasanensis  Paik  1972:49,  figs.  1-7;  Paik 

1978:343,  figs.  153.1-3. 

Ambanus  kayasanensis  (Paik  1972):  Ovtchinnikov 

1999:64;  Wang  2003:27;  Namkung  2003:396,  fig. 

28.10a;  Namkung  2003:398,  fig.  28.10a. 

Material  examined. — KOREA:  Gangwon- 
do:  3 d,  Gwangmijang  in  Mt.  Odae,  Gangreung 
City,  37°49'17"N,  128°38'16"E,  357  m,  10  June 
2005,  B.W.  Kim  (NBRC);  17  d,  Mae  Mountain 
summit  in  Mt.  Odae,  37°45'35"N,  128°34'46"E, 
1108  m,  same  date,  B.W.  Kim  (NBRC);  1 d,  1 
$,  Temple  Sangwon  in  Mt.  Odae,  Pyeongch- 
ang-gun,  37°47'00"N,  128°34'10"E,  839  m, 
same  date,  B.W.  Kim  (NBRC);  27  d,  1 $,  same 
location,  11  June  2005,  B.W  Kim  (NBRC);  3 
?,  same  location,  28  September  2005,  B.W. 
Kim  (NBRC);  2 d,  same  location,  11  October 
2005,  B.W  Kim  (NBRC);  4 d,  Temple  Wol- 
jeong  in  Mt.  Odae,  Pyeongchang-gun, 
37°43'48"N,  128°35'43"E,  662  m,  10  May  2005, 
B.W.  Kim  (NBRC);  2d,  same  location,  11  Oc- 
tober 2005,  B.W  Kim  (NBRC). 

Diagnosis. — This  species  is  similar  to  D. 
coreanus,  D.  stemmleri,  D.  wudangensis  and 
D.  hallaensis  in  having  the  female  epigynum 
with  atrium  (genital  opening)  very  broadly 
rectangular,  situated  posteriorly  near  epigas- 
tric furrow,  copulatory  ducts  short,  and  male 
palpal  organs  with  cymbial  furrow  more  than 
half  cymbial  length,  and  a large  lamella  on 
conductor.  The  species  is  easily  distinguished 
by  the  epigynal  teeth  situated  along  both  sper- 
mathecal  margins  (separated  more  broadly 
than  both  spermathecal  margins  in  D.  corean- 
us), spermathecal  heads  spherical,  spermathe- 
cal stalk  expanded  anteriorly  (cylindrical  in  D. 
coreanus),  overlapped,  and  cymbial  furrow 


Figures  20-21 . — Draconarius  kayasanensis  (Paik  1972)  from  Korea,  female.  20.  Habitus,  dorsal  view. 
21.  Eye  area  and  clypeus,  anterior  view.  22.  Chelicerae,  posterior  view.  23.  Endites  and  labium,  ventral 
view.  24.  Sternum,  ventral  view.  25.  4th  leg  (left),  prolateral  view.  26.  Epigynum,  ventral  view.  27. 
Epigynum,  posterior  view.  ET  = epigynal  teeth,  GO  = genital  opening. 
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Figures  28,  29. — Draconarius  kayasanensis  (Paik  1972)  from  Korea,  female,  28,  Epigynum,  ventral 
view.  29.  Genitalia,  dorsal  view.  CD  = copulatory  duct,  EF  ==  epigynal  furrow,  ET  = epigynal  teeth,  FD 
= fertilization  duct,  GO  = genital  opening,  SB  = spermathecal  base,  SH  = spermathecal  head,  SS  = 
spermathecal  stalk. 
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Figures  30-39.— Draconari us  kayasanensis  (Paik  1972)  from  Korea,  male.  30.  Habitus,  dorsal  view. 
31.  Eye  area  and  clypeus,  anterior  view.  32.  Chelicerae,  posterior  view.  33.  Endites  and  labium,  ventral 
view.  34.  Sternum,  ventral  view.  35.  4th  leg  (left),  prolateral  view.  36-39.  Palp,  left,  prolateral,  ventral, 
retrolateral  and  dorsal  views.  CDA  = conductor  dorsal  apophysis,  C = conductor,  CL  = conductor  lamella, 
CF  = cymbial  furrow,  E = embolus,  MA  = median  apophysis,  PA  = patellar  apophysis,  RTA  = retro- 
lateral  tibial  apophysis,  TIA  = tibial  intermediated  apophysis. 
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Figures  40-49. — Draconarius  hallaensis  n.  sp.  from  Korea,  male.  40.  Habitus,  dorsal  view.  41.  Eye 
area  and  clypeus,  anterior  view.  42.  Chelicerae,  posterior  view.  43.  Endites  and  labium,  ventral  view.  44. 
Sternum,  ventral  view.  45.  4th  leg  (left),  prolateral  view.  46-49.  Palp,  left,  prolateral,  ventral,  retrolateral 
and  dorsal  views.  CDA  = conductor  dorsal  apophysis,  C,  conductor;  CL  = conductor  lamella,  CF  = 
cymbial  furrow,  E = embolus,  MA  = median  apophysis,  PA  = patellar  apophysis,  RTA  = retrolateral 
tibial  apophysis,  TIA  = tibial  intermediated  apophysis. 
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Figures  50-55. — SEM  photographs  of  Draconarius  species  from  Korea,  male  left  palps.  50.  Dracon- 
arius  coreanus,  male  palp,  left  part,  median  apophysis.  5 1 . Draconarius  coreanus,  male  palp,  left  part, 
distal  part  of  median  apophysis.  52.  Draconarius  kayasanensis,  male  palp,  left  part,  median  apophysis. 
53.  Draconarius  kayasanensis,  male  palp,  left  part,  distal  tip  of  embolus.  54.  Draconarius  hallaensis  n. 
sp.,  male  palp,  left  part,  median  apophysis.  55.  Draconarius  hallaensis  n.  sp.,  male  palp,  left  part,  retro- 
lateral  tibial  apophysis. 


very  elongate,  about  83%  (68%  in  D,  corean- 
us) as  long  as  cymbium,  conductor  roundly 
curved  with  modified  sharp  tip  and  distinctly 
separated  from  lamella  on  lateral  margin,  me- 


dian apophysis  thin  semicircular,  linear  split 
distal  end  without  inner  part  furrowed  (with 
inner  part  furrowed  on  the  middle  in  D.  co- 
reanus', rounded  in  D.  hallaensis),  distinct  in- 
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terior  semicircular  projection  on  the  base 
(vague  in  D.  coreanus;  fluent  in  D.  hallaensis) 
and  retrolateral  tibial  apophysis  sharp  distal 
tip  (rounded  distal  tip  in  D.  hallaensis). 

Description. — Female:  Medium  sized  spi- 
der 9.5  mm,  distinctly  smaller  than  male.  Car- 
apace elongated,  moderately  narrowed  in  eye 
area,  and  with  distinct  longitudinal  medial  fo- 
vea, Abdomen  dark  brown,  without  gray 
chevron  patterns,  heavily  covered  with  short 
hairs  (Fig.  20),  Palp:  with  3 trichobothrial 
rows  on  tibia;  1 claw  with  8 pectinate  teeth. 
From  dorsal  aspect,  AER  and  PER  straight, 
and  AER  slightly  smaller  than  PER.  AME 
smallest,  others  roughly  same  size.  Eye  for- 
mula ALE  - PEE  = PME  > AME/ALE  = 
PEE  = PME  > AME.  Clypeal  height  twice 
as  long  as  AME  diameter;  chilum  divided 
(Fig.  21).  Chelicerae  with  many  long  dense 
scopula  hairs,  3 promarginal,  median  tooth 
largest,  2 retromarginal  teeth,  condyle  devel- 
oped laterobasally  and  fang  slightly  shorter 
than  cheliceral  width  (Fig.  22).  Endite  with 
anterior  scopula,  longer  than  wide;  labium  as 
long  as  wide  (Fig.  23).  Sternum  shield-shaped, 
longer  than  wide,  widest  near  coxae  II,  pos- 
terior end  not  protruded  between  hind  coxae 
(Fig.  24).  Legs  without  annulations  (Figs.  20, 
25):  leg  IV  longest,  leg  III  shortest;  length  of 
patella  I + tibia  I slightly  shorter  than  cara- 
pace length;  trochanters  not  notched;  tibia 
with  4 rows  of  3 to  6 trichobothria  (5p-5d-3d- 
5r  on  leg  I,  3p-6d-5d-4r  on  leg  II,  4p-6d-5d- 
5r  on  leg  III,  5p-5d-5d-5r  on  leg  IV),  metatarsi 
1 row  of  5 to  7,  tarsi  with  1 row  of  6 to  7; 
tarsal  organ  situated  close  to  distal  end  of  tar- 
si, slightly  anterior  of  most  distal  trichoboth- 
rium;  tarsi  with  3 claws,  upper  claws  with  10 
(11  in  leg  II)  pectinate  teeth,  lower  claw 
with  4. 

Leg  spination:  femur  I with  7 spines,  tibia 
with  7 (0-0-1  on  prolateral;  2-2-2a  on  ventral), 
metatarsus  7 (0-0-1  on  prolateral;  2-2-2  on 
ventral);  femur  II  with  7 spines,  tibia  8 (1-1 
on  prolateral;  2-2-2a  on  ventral),  metatarsus 
with  10  spines  (0-1-2  on  prolateral;  0-1-0  on 
retrolateral;  2-2-2  on  ventral);  femur  III  with 
6 spines,  tibia  12  (1-0-1  on  dorsal;  1-1  on  pro- 
lateral and  retrolateral;  2-2-2a  on  ventral), 
metatarsus  17  (1-0  on  dorsal;  10,  1-2-2  on 
prolateral  and  retrolateral;  2-2-2  on  ventral), 
tarsus  5 (1-1  on  prolateral;  0-1-0  on  retrola- 
teral; 0-2  on  ventral);  femur  IV  with  6 spines, 
tibia  12  (1-0-1  on  dorsal;  1-1  on  prolateral  and 


retrolateral;  2-2-2a  on  ventral),  metatarsus 
with  17  spines  (1-0  on  dorsal;  10,  1-2-2  on 
prolateral  and  retrolateral;  2-2-2  on  ventral), 
tarsus  with  6 (1-1  on  prolateral;  0-1-1  on  re- 
trolateral; 0-2  on  ventral). 

Female  epigynum  (Figs.  26-29)  with  short 
epigynal  teeth  slightly  wider  than  length,  sit- 
uated on  both  spermathecal  margins;  atrium 
(genital  opening)  very  broadly  rectangular,  sit- 
uated posteriorly  near  epigastric  furrow;  cop- 
ulatory  ducts  short,  broadly  V-shaped,  extend- 
ing mesad  of  both  epigynal  teeth  and 
originating  posteriorly  near  epigastric  furrow; 
spermathecal  heads  spherical,  situated  medi- 
ally on  spermathecae;  spermathecal  base  small 
complicated  structure,  situated  on  the  lateral 
margin  of  atrium;  spermathecal  stalk  extended 
anteriorly,  overlapped;  fertilization  duct  short, 
slender,  underside  situated  close  to  epigastric 
furrow. 

Male:  Medium  sized  spider  11.6  mm,  dis- 
tinctly larger  than  female.  Eye  formula  ALE 
= RLE  = PME  > AME/ALE  - PLE  - PME 
> AME.  Clypeal  height  more  than  twice 
AME  diameter;  chilum  distinctly  divided  (Fig. 
31).  Chelicerae  with  many  long  dense  scopula 
hairs,  3 promarginal,  median  tooth  largest,  2 
retromarginal  teeth  and  small  condyle  at  base 
and  fang  slightly  longer  than  wide  (Fig.  32). 
Endite  with  anterior  scopula,  longer  than 
wide;  labium  as  long  as  wide  (Fig.  33).  Ster- 
num shield-shaped,  longer  than  wide,  widest 
near  coxae  II,  posterior  end  not  protruded  be- 
tween hind  coxae  (Fig.  34). 

Legs  without  annulations  (Figs.  30,  35): 
formula  4123,  similar  to  female;  tarsi  with  3 
tarsal  claws,  upper  claws  with  10  pectinate 
teeth  (1 1 on  leg  I),  lower  with  3 (4  on  leg  IV); 
tibia  with  4 rows  of  5 to  7 trichobothria  (leg 
I 7p-6d-6d-7r,  leg  II  5p-6d-5d-6r,  leg  III  5p- 
7d”5d-6r,  leg  IV  6p-5d-6d-6r),  metatarsi  with 
1 row  of  8 trichobothria  (7  on  leg  III),  tarsi 
with  1 row  of  9 trichobothria  (8  on  leg  I and 
10  on  leg  IV).  Leg  spination:  Leg  I femur  with 
8 spines,  tibia  with  8 spines  (ventral  2-2-2a; 
prolateral  0-1-1),  metatarsus  with  8 spines 
(ventral  2-2-2;  prolateral  1-1);  leg  II:  femur 
with  7 spines,  tibia  with  9 (prolateral  1-1-1; 
ventral  2-2-2a),  metatarsus  with  1 1 spines 
(dorsal  1-0-0;  prolateral  1-2;  retrolateral  1-0; 
ventral  2-2-2),  tarsus  with  no  spines;  leg  III: 
femur  with  7 spines,  tibia  with  12  (dorsal 

1- 0-1;  prolateral  1-1;  retrolateral  1-1;  ventral 

2- 2-2a),  metatarsus  with  16  spines  (dorsal 
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1-0  on;  prolateral  and  retrolateral  1-0,  1-2-2; 
ventral  2-2-1),  tarsus  with  4 spines  (prolateral 

1- 1;  retrolateral  and  ventral  0-1);  leg  IV:  fe- 
mur with  6 spines,  tibia  with  12  (dorsal  1-1; 
prolateral  and  retrolateral  1-1;  ventral 

2- 2-2a),  metatarsus  with  17  spines  (dorsal 
1-0;  prolateral  and  retrolateral  1-2,  2-2-2;  ven- 
tral 1-2-2),  tarsus  with  5 (prolateral  1-1;  retro- 
lateral 0-1-1;  ventral  0-1). 

Male  palp  (Fig.  36-39,  52-53)  with  1 pa- 
tellar apophysis;  retrolateral  tibial  apophysis 
(RTA)  long,  about  same  length  as  tibia,  broad- 
ly extended  to  the  ventral;  intermediated  tibial 
apophysis  (ITA)  small  grooved;  cymbial  fur- 
row very  elongate,  about  83%  (2. 0/2.4)  as 
long  as  cymbial  length,  enclosing  concavity, 
with  distal  projection;  conductor  roundly 
curved  with  modified  sharp  tip  and  distinctly 
separated  from  lamella  on  lateral  margin;  con- 
ductor dorsal  apophysis  slender  situated  under 
conductor  tip;  conductor  lamella  large,  modi- 
fied with  many  small  setules;  embolus  poste- 
rior in  origin,  extremely  long  linear,  at  least  2 
times  width  of  cymbium,  with  terminal  part 
injector-shaped;  median  apophysis  thin  semi- 
circular, linearly  split  distal  end  without  inner 
part  furrowed  on  the  middle,  with  distinct  in- 
terior projection  on  the  base. 

Dimensions  (mm). — Female:  Body  length 
9.5;  carapace  length  3.9,  width  2.6,  height  2,3; 
chelicera  length  1.7,  width  1.0,  fang  length 
0.6;  sternum  length  2.1,  width  1.7;  endite 
length  1.3,  width  0.7;  labium  length  0.6,  width 
0.6;  clypeus  height  0,2;  AER  0.8,  PER  1.1, 
AME  0.1,  ALE  0.2,  PME  0.2,  PLE  0.2.  Palp: 
femur  1.4,  patella  0.6,  tibia  0.8,  tarsus  1.5,  to- 
tal 4.3.  Leg  I:  femur  3.0,  patella  1.3,  tibia  2.5, 
metatarsus  2.5,  tarsus  1.6,  total  10.9.  Leg  II: 
femur  2,8,  patella  1.3,  tibia  2,1,  metatarsus 

2.4,  tarsus  1.6,  total  10.2.  Leg  III:  femur  2.5, 
patella  1.2,  tibia  1.8,  metatarsus  2.4,  tarsus 

1.4,  total  9.3.  Leg  IV  femur  3.3,  patella  1.4, 
tibia  2.8,  metatarsus  3.8,  tarsus  1.7,  total  13.0, 
Abdomen  length  4. 5/4. 5,  width  2. 9/3.0,  height 
2.8/3.3.  ALS  0.5/0.5;  PLS  0.8/0.9  (0.4/0.4, 
0.4/0.5). 

Male:  Body  length  11.6;  carapace  length 
4.1,  width  2.9,  height  3.3;  chelicera  length  1.8, 
width  0.9,  fang  length  1.0;  sternum  length  2.1, 
width  1.7;  endite  length  1.2,  width  0.7;  labium 
length  0.6,  width  0.7;  clypeus  height  0.2;  AER 
0.7,  PER  1.0,  AME  0.1,  ALE  0.2,  PME  0.2, 
PLE  0.2.  Palp:  femur  1.5,  patella  0.5,  tibia  0.5, 
tarsus  2.2,  total  4,7.  Leg  I:  femur  3.5,  patella 


1.3,  tibia  3.0,  metatarsus  3.2,  tarsus  1.9,  total 
12.9.  Leg  II:  femur  3.3,  patella  1.4,  tibia  2.6, 
metatarsus  3.0,  tarsus  1.9,  total  12.2.  Leg  III: 
femur  3.3,  patella  1.4,  tibia  2.5,  metatarsus 
3.0,  tarsus  1.9,  total  12.1.  Leg  IV:  femur  4.0, 
patella  1.4,  tibia  3.4,  metatarsus  4.7,  tarsus 

2.3,  total  15.8,  Abdomen  length  4.5,  width 
3.0,  height  3.3.  ALS  0.5;  PLS  0.9  (0.4,  0.5). 

Distribution. — Mt.  Odae,  Gangwon-do, 
Korea. 

Remarks. — The  specimens  were  found 
wandering  on  the  ground  among  stones  and 

leaf  litter. 

Draconarius  hallaensis  new  species 
Figs.  40-49,  54,  55 

Draconarius  coreanus  (Paik  & Yaginuma  1969): 

Wang  2002:67;  Wang  2003:526,  figs.  22C-E 

(males  misidentified). 

Material  examined. — KOREA:  Cheju~do: 
Holotype  d,  Mt.  Halla,  Seoguipo  City, 
33°(18-20)'N,  126°(33-39)^E,  Jeju-do  Island, 
12  August  1984,  J.P.  Kim  (NBRC).  KOREA: 
Paratypes:  4 6,  same  locality,  12  August 
1984,  J.P.  Kim  (NBRC);  12  c3,  Korean  Na- 
tional Arboretum  of  Gwangreung,  Pocheon 
city,  37°45'N,  127°10'E,  Gyeonggi-do,  23  Au- 
gust 1994,  K.S.  Lee  (NBRC). 

Diagnosis. — This  species  is  similar  to  D. 
coreanus,  D.  kayasanensis,  D.  stemmleri  and 
D.  wudangensis  in  having  the  male  palpal  or- 
gans with  the  cymbial  furrow  longer  than  half 
the  cymbium  length,  median  apophysis  split 
distal  end  and  a large  lamella  on  the  conduc- 
tor. The  species  is  also  distinguished  by  its 
small  size  (less  than  8 mm  in  total  body 
length),  cymbial  furrow  elongate,  about  74% 
(68%  in  D.  coreanus’,  83%  in  D.  kayasanen- 
sis) as  long  as  cymbium,  conductor  horizon- 
tally bent  with  modified  sharp  tip,  median 
apophysis  semicircular,  split  distal  end  curved 
roundly  in  the  inside,  thumb-shaped  inner  part 
(with  inner  part  furrowed  on  the  middle  in  D. 
coreanus’,  linearly  in  D.  kayasanensis),  broad- 
ly fluent  interior  projection  on  the  base  (dis- 
tinct in  D.  kayasanensis’,  vague  in  D.  corean- 
us) and  retrolateral  tibial  apophysis  rounded 
distal  tip  (sharp  in  D.  coreanus  and  D.  kay- 
asanensis). 

Description. — Holotype  male:  medium 
sized  spider,  7.8  mm.  Carapace  elongated, 
moderately  narrowed  in  eye  area,  and  with 
distinct  longitudinal  medial  fovea.  Abdomen 
dark  brown,  without  gray  chevron  patterns, 
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heavily  covered  with  short  hairs  (Fig.  40). 
From  dorsal  aspect,  AER  more  or  less  pro- 
curved,  PER  straight  and  AER  slightly  small- 
er than  PER.  AME  smallest,  other  eyes  rough- 
ly equal  in  size.  Eye  formula  ALE  = PEE  = 
PME  > AME.  Clypeai  height  slightly  less 
than  twice  the  AME;  chilum  divided  (Eig.  41). 
Chelicerae  with  3 promarginal,  2 retromargin- 
al  teeth,  condyle  developed  laterobasally  and 
fang  slightly  longer  than  cheliceral  width  (Fig. 
42).  Endite  with  anterior  scopula,  longer  than 
wide;  labium  as  long  as  wide  (Eig.  43).  Ster- 
num shield-shaped,  distinctly  longer  than 
wide,  widest  near  coxae  II,  posterior  end  not 
protruded  between  hind  coxae  (Eig.  44).  Legs: 
without  annulations  (Figs.  40,  45),  leg  formula 
4123;  leg  IV  longest,  leg  III  shortest;  length 
of  patella  I + tibia  I slightly  shorter  than  car- 
apace length;  trochanters  not  notched;  tibia 
with  4 rows  of  2 to  6 trichobothria  (leg  I 5p- 
2d-6d-2r,  leg  II  5p-4d-4d-4r,  leg  III  3p-6d-2d- 
4r,  leg  IV  4p-4d-3d-3r),  metatarsi  with  1 row 
of  2 to  6 trichobothria,  tarsi  with  1 row  of  3 
to  8 trichobothria;  tarsal  organ  situated  close 
to  distalmost  of  tarsi,  slightly  anterior  of  dis- 
talmost  trichobothrium;  tarsi  with  3 claws,  up- 
per claws  with  10  pectinate  teeth  (8  in  leg  III 
and  IV),  lower  claw  with  2 (3  in  leg  III).  Leg 
spination:  leg  I:  femur  with  6 spines  (dorsal 
1-1-2;  prolateral  0-0-2),  tibia  with  7 spines 
(prolateral  0-0-1;  ventral  2-2-2a),  metatarsus 
with  8 spines  (prolateral  1-1;  ventral  2-2-2); 
leg  II:  femur  with  5 spines,  tibia  with  7 spines 
(prolateral  0-1-1;  ventral  l-2-2a),  metatarsus 
with  9 spines  (prolateral  1-1;  retrolateral 
0-1-0;  ventral  2-2-2);  leg  III:  femur  with  6 
spines,  tibia  with  10  spines  (dorsal  1-0-1;  pro- 
lateral and  retrolateral  1-1;  ventral  0-2-2a), 
metatarsus  with  16  spines  (prolateral  and  re- 
trolateral 1-0,  1-2-2;  ventral  2-2-2),  tarsus 
with  4 spines  (prolateral  1-1;  retrolateral 

0-1-0;  ventral  0-0-1);  leg  IV:  femur  with  5 
spines,  tibia  IV  with  10  spines  (prolateral  and 
retrolateral  1-1;  ventral  2-2-2a),  metatarsus 
with  17  spines  (dorsal  1-0-0;  prolateral  and 
retrolateral  1-0,  1-2-2;  ventral  2-2-2),  tarsus 
with  6 spines  (prolateral  and  retrolateral 

0-1-1;  ventral  0-2). 

Male  palp  (Figs.  46-49,  54,  55)  with  1 pa- 
tellar apophysis;  retrolateral  tibial  apophysis 
(RTA)  long,  about  same  length  as  tibia,  broad- 
ly extended  to  the  ventral;  intermediate  tibial 
apophysis  (ITA)  small  grooved;  cymbial  fur- 
row very  elongate,  about  74%  (1.4/ 1.9)  as 


long  as  cymbial  length,  enclosing  concavity, 
with  distal  projection;  conductor  horizontally 
bent  with  modified  sharp  tip  and  slightly  sep- 
arated from  lamella;  conductor  dorsal  apoph- 
ysis slender,  situated  under  conductor  tip;  con- 
ductor lamella  large,  modified  with  many 
small  setules;  extremely  long  linear,  at  least 
2X  width  of  cymbium;  median  apophysis 
semicircular,  split  distal  end  curved  roundly  in 
the  inside,  thumb-shaped  inner  part,  broadly 
fluent  interior  projection  on  the  base  and  re- 
trolateral tibial  apophysis  rounded  distal  tip. 

Female:  Unknown. 

Dimensions  (mm). — Male:  Body  length 
7.8;  carapace  length  3.9,  width  2.7,  height  2.0; 
cheliceral  length  1.6,  width  0.8,  fang  length 
0.9;  sternum  length  2.0,  width  1.5;  endite 
length  1.0,  width  0.6;  labium  length  0.6,  width 
0.5;  clypeus  height  0.2;  AER  0.6,  PER  0.8, 
AME  0.1,  ALE  0.2,  PME  0.2,  PLE  0.2.  Palp: 
femur  1.4,  patella  0.5,  tibia  0.4,  tarsus  1.9,  to- 
tal 4.2.  Leg  I:  femur  3.1,  patella  1.2,  tibia  2.7, 
metatarsus  2.8,  tarsus  1.8,  total  11.6.  Leg  II: 
femur  2.9,  patella  1.2,  tibia  2.3,  metatarsus 
2.7,  tarsus  1.7,  total  10.8.  Leg  III:  femur  2.7, 
patella  1.2,  tibia  1.9,  metatarsus  2.8,  tarsus 

I. 5,  total  10.1.  Leg  IV:  femur  3.5,  patella  1.3, 
tibia  3.0,  metatarsus  4.0,  tarsus  1.9,  total  13.7. 
Abdomen  length  4.0,  width  2.3,  height  2.3. 

Distribution. — Korea  (Korean  National 
Arboretum  of  Gwangreung,  Mt.  Halla). 

Remarks. — Specimens  of  this  species  were 
found  wandering  on  the  ground  among  stones 
and  leaf  litter. 

ACKNOWLEDGMENTS 

The  authors  wish  to  express  their  sincere 
thanks  to  Mr.  J.  Namkung  and  Dr.  TS.  Kwon 
of  the  Korea  Eorest  Research  Institute,  Prof. 

J. P.  Kim  of  Dongguk  University,  Dr.  C.H.  Heo 
of  the  Korea  National  Park  (KNP);  and  J.G. 
Kwon  of  Hanyang  University,  X.P.  Wang  of 
the  University  of  Florida,  USA,  Dr.  D.X.  Song 
and  Dr.  J.  Chen  of  Hebei  University,  China, 
and  Dr.  Y.M.  Marusik  of  the  Russian  Acade- 
my of  Sciences  for  providing  several  impor- 
tant papers  and  many  valuable  comments. 
Special  thanks  are  due  to  Mark  S.  Harvey, 
Paula  E.  Cushing,  and  two  anonymous  re- 
viewers, who  helped  improve  the  current 
work.  This  research  was  supported  by  grant 
03-1-05-2-010  from  the  Korean  Institute  of 
Environmental  Science  and  Technology 
(KIEST). 


128 


THE  JOURNAL  OF  ARACHNOLOGY 


LITERATURE  CITED 

Dankittipakul,  P.  & X.R  Wang.  2003.  New  species 
of  coelotine  spiders  (Araneae,  Amaurobiidae) 
from  northern  Thailand  I.  Revue  Suisse  de  ZooL 
ogie  110:723-737. 

Dankittipakul,  R & X.P.  Wang.  2004.  New  species 
of  coelotine  spiders  (Araneae,  Amaurobiidae) 
from  northern  Thailand  IL  Revue  Suisse  de  Zool- 
ogie  111:539-550. 

Dankittipakul,  R,  T.  Chami-Kranon  & X.P.  Wang. 
2005.  New  and  poorly  known  species  of  coelo- 
tine spiders  (Araneae,  Amaurobiidae)  from  Thai- 
land. Zootaxa  970:1-11. 

Greenslade,  P.  & P.J.M.  Greenslade.  1971.  The  use 
of  baits  and  preservatives  in  pitfall  traps.  Journal 
of  the  Australian  Entomological  Society  10:253- 
260. 

Namkung,  J.  2002.  The  Spiders  of  Korea  (First  edi- 
tion). Kyo-Hak  Publishing  Co.,  Seoul.  648  pp. 

Namkung,  J.  2003.  The  Spiders  of  Korea  (Second 
edition).  Kyo-Hak  Publishing  Co.,  Seoul.  648  pp. 

Ono,  H.  1988.  A Revisional  Study  of  the  Spider 
Family  Thomisidae  (Arachnida,  Araneae)  of  Ja- 
pan. National  Science  Museum,  Tokyo.  252  pp. 

Ovtchinnikov,  S.V.  1999.  On  the  supraspecific  sys- 
tematics  of  the  subfamily  Coelotinae  (Araneae, 
Amaurobiidae)  in  the  former  USSR  fauna.  Te- 
thys  Entomological  Research  1:63-80. 

Paik,  K.Y.  1972.  One  new  spider  of  genus  Coelotes, 
Theses  Collection  of  Graduate  School  of  Edu- 
cation, Kyungpook  University  3:49-52. 

Paik,  K.Y.  1978.  Illustrated  Flora  and  Fauna  of  Ko- 
rea, Volume  21  (Araneae).  Samwha  Press,  Seoul. 
546  pp. 

Paik,  K.Y.,  T.  Yaginuma  & J.  Namkung.  1969.  Re- 


sults of  the  speleological  survey  in  South  Korea 
1966.  XIX.  Cave-dwelling  spiders  from  the 
southern  part  of  Korea.  Bulletin  of  the  National 
Science  Museum,  Tokyo  12:795-844. 

Pickard-Cambridge,  F.O.  1893.  Handbook  to  the 
study  of  British  spiders  (Drassidae  and  Agelen- 
idae)  British  Naturalist  Supplement  3:117-170, 
pL  VIL 

Platnick,  N.I.  2006.  The  World  Spider  Catalog.  Ver- 
sion 6.5.  American  Museum  of  Natural  History. 
New  York.  Online  at  http://research.amnh.org/ 
entomology/spiders/catalog,  (accessed  8 March 
2006). 

Wang,  X.P,  2002.  A generic-level  revision  of  the 
spider  subfamily  Coelotinae  (Araneae,  Amauro- 
biidae). Bulletin  of  the  American  Museum  of 
Natural  History  269:1-150. 

Wang,  X.P.  2003.  Species  revision  of  the  coelotine 
spider  genera  Bifidocoelotes,  Coronilla,  Dracon- 
arius,  Femoracoelotes,  Leptocoelotes,  Longicoe- 
lotes,  Platocoelotes,  Spiricoelotes,  Tegecoelotes, 
and  Tonsilla  (Araneae:  Amaurobiidae).  Proceed- 
ings of  the  California  Academy  of  Sciences  54: 
499-662. 

Wang,  X.P.  2006.  Online  Coelotinae,  version  2.0. 
Online  at  http://www.coelotine.com.  (accessed  1 
August  2006), 

Zhang,  Z.S.,  M.S.  Zhu  & D.X.  Song.  2002.  Three 
new  species  of  the  subfamily  Coelotinae  from 
Mt.  Shennongjia  of  Hubei  province,  China  (Ar- 
aneae: Amaurobiidae).  Journal  of  the  Baoding 
Teacher’s  College  15:52-55. 

Manuscript  received  22  March  2006,  revised  28 
July  2006. 


2007.  The  Journal  of  Arachnology  35:129-136 


THE  USE  OF  TREE^MOUNTED  ARTIFICIAL  SHELTERS  TO 
INVESTIGATE  ARBOREAL  SPIDER  COMMUNITIES  IN 
NEW  ZEALAND  NATURE  RESERVES 


Simon  Hodge:  Division  of  Biology,  Imperial  College  London,  Wye,  Kent,  TN25 
5 AH,  UK,  E-mail:  s,liodge@ imperiaLac.uk 

Cor  J.  Vink:  Biocoetrol  & Biosecurity,  AgResearch,  Lincoln,  Canterbury,  New 
Zealand. 

Jonathan  C.  Banks:  Department  of  Biological  Sciences,  University  of  Waikato,  New 
Zealand. 

Mike  H.  Bowie:  Bio-Protection  and  Ecology  Division,  Lincoln  University, 

Canterbury,  New  Zealand. 

ABSTRACT,  Spiders  have  been  advocated  as  valuable  bio-indicators  of  forest  ecosystem  “'health.” 
However,  the  numbers  and  types  of  spiders  that  are  recorded  at  a site  will  usually  be  highly  dependent 
on  the  sampling  method  employed.  The  use  of  lethal,  indiscriminate  invertebrate  sampling  techniques  is 
undesirable  when  investigating  rare  species,  or  sampling  within  areas  of  high  conservation  status.  There- 
fore we  used  non-lethal  artificial  tree-mounted  shelters  to  monitor  arboreal  spiders  in  nature  reserves  near 
Christchurch,  New  Zealand.  After  three  months,  over  60%  of  the  shelters  had  been  used  by  spiders, 
increasing  to  91%  after  twelve  months.  There  were  significant  differences  in  the  numbers  of  spiders  found 
in  the  shelters  at  the  different  sites.  However,  factors  such  as  the  species  of  tree  the  shelter  was  attached 
to,  ground  vegetation,  and  levels  of  incident  light  did  not  affect  the  likelihood  of  a shelter  being  occupied. 
The  species  composition  of  the  spider  faunas  in  those  sites  regarded  as  high  quality  forest  remnants  was 
dissimilar  to  the  faunas  found  in  the  low  quality  reserves.  However,  although  spiders  were  more  abundant 
in  the  high  quality  sites  compared  with  the  poorest  stands  of  woodland,  they  were  not  more  species  rich. 
The  shelters  are  inexpensive  and  easy  to  manufacture  and  are  useful  for  long-term  non-lethal  monitoring 
of  spider  communities.  They  also  have  good  potential  as  a tool  for  studying  spider  phenology,  population 
dynamics,  behavior,  and  as  a collection/carriage  device  for  live  specimens  used  in  conservation  translo- 
cations. 

Keywords:  Arachnida,  Araneae,  monitoring,  refuges,  spiders,  trees 


INTRODUCTION 

Spiders  have  been  advocated  as  valuable  sur- 
rogate measures  for  biodiversity  assessment 
(Clausen  1986;  Marc  et  ah  1999;  Cardosa  et  al. 
2004)  and  have  been  investigated  for  use  as  bio- 
indicators in  natural  and  agricultural  ecosystems 
and  to  monitor  the  progress  of  ecological  res- 
toration (e.g.,  Wheater  et  al.  2000;  Willett  2001; 
Longcore  2003;  Pemer  & Malt  2003).  The  use 
of  spiders  as  indicators  of  land  and  air  poisoning 
by  industrial  processes  or  from  misuse  of  ag- 
rochemicals has  also  been  addressed  (e.g.,  Mad- 
den & Fox  1997;  Hodge  & Vink  2000;  Horvath 
et  al  2001). 

When  investigating  populations  or  assem- 
blages of  spiders,  the  sampling  method  used 
has  obvious  repercussions  for  the  numbers 


and  type  of  spiders  that  are  collected  (Work 
et  al.  2002;  Duffey  2004;  Jimenez- Valverde  & 
Lobo  2005;  Meissle  & Lang  2005).  Although 
broad  spectrum  techniques  such  as  pitfall  trap- 
ping and  chemical  fogging  of  trees  can  pro- 
vide substantial  catches  of  spiders,  these  in- 
discriminate lethal  trapping  methods  can 
prove  counter-productive  when  investigating 
nature  reserves  or  taxa  of  conservation  im- 
portance. Non-lethal  survey  techniques,  such 
as  timed  hand  searches  and  standardized  fo- 
liage beating  can  prove  valuable  in  these  cir- 
cumstances since  the  sampler  can  be  selective 
in  determining  which  taxa,  if  any,  are  killed 
for  further  examination. 

Non-lethal  standardized  samples  of  inver- 
tebrate assemblages  have  also  been  obtained 
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Table  1. — The  proportion  (%)  of  wooden  shelters  containing  live  spiders  at  each  site  on  each  sampling 
visit  («  = 50;  * = a small  number  of  shelters  were  damaged  by  vandalism  and  contained  zero  spiders). 


Time  in  field  Occupation  of  shelters  (%) 


Months 

Season(s) 

Ahuriri 

Hinewai 

OB  Park 

Quail  Is. 

Travis  Sw. 

View  Hill 

Mean 

3 

Summer 

76 

68 

72 

28 

66 

62 

62.0 

6 

Autumn 

78 

66 

72 

32 

72 

64 

64.0 

9 

Winter 

96 

82 

74 

48 

84* 

52 

72.7 

12 

Spring 

88 

88 

92 

40 

78* 

72 

76.3 

>12 

All 

96 

100 

100 

64 

94 

92 

91.0 

leg  the  survey),  with  Quail  Island  shelters 
having  consistently  lower  occupation  than  the 
other  five  sites  (Table  1). 

From  1200  shelter  inspections,  a total  of 
856  observations  of  live  spiders  were  made. 
However,  as  the  spiders  were  not  marked  it  is 
not  known  v/hether  some  records  represent  re- 
peat observations  of  the  same  individuals.  The 
majority  of  occupied  shelters  (90%)  contained 
only  a single  adult  or  sub-adult  spider:  there 
were  37  observations  of  two  spiders  together 
in  a shelter  and  one  observation  each  of  three, 
four  and  five  spiders  cohabiting. 

Factors  affecting  spider  occupancy.— At 
each  site,  none  of  the  environmental  factors 
measured  had  a statistically  significant  effect 
on  the  likelihood  of  a shelter  being  occupied. 
There  was  also  no  association  between  occu- 
pancy and  the  direction  the  shelter  was  facing 
or  the  aspect  of  the  ground  slope. 

Shelters  were  attached  to  a total  of  twenty- 
one  tree  species  but  there  was  no  association 
between  occupancy  of  shelters  and  tree  spe- 
cies within  each  of  the  sites  (analyzed  using 
the  G“Statistic:  F > 0.1  in  all  cases).  From  the 
high  levels  of  occupancy  observed  it  was  ap- 
parent that  shelters  attached  to  all  tree  species 
used  were  acceptable  to  spiders.  Differences 
in  shelter  occupancy  on  the  same  tree  species 
occurred  between  sites.  For  example,  shelters 
attached  to  kanuka  trees  {Kunzea  ericoides 
(A. Rich.)  J.Thompsoe)  at  Orton  Bradley  Park 
and  Hinewai  had  100%  residency,  whereas 
those  at  Quail  Island,  where  occupation  was 
lower  in  general,  had  spiders  in  only  50%  of 
shelters. 

The  spider  fauna. — A total  of  243  spiders 
were  recorded  in  the  300  shelters  in  the  final 
(spring)  sample,  belonging  to  21  species  in  10 
families  (Table  2).  Twelve  species  were  rep- 
resented by  only  a single  specimen  and  only 
1 1 of  the  207  adults  and  sub-adults  were 


males.  Other  species  were  recorded  in  the 
shelters  during  the  earlier  samples  but  not 
found  in  the  spring  census.  These  were:  Er- 
iophora  pustulosa  (Walckeeaer  1842)  (Ara- 
neidae)  at  Quail  Island  and  Travis  Swamp, 
Taieria  kaituna  Forster  1979  (Gnaphosidae)  at 
Ahuriri  and  Hinewai,  and  Cambridgea  peelen- 
sis  Blest  & Vink  2000  (Stiphidiidae)  at  View 
Hill. 

All  of  the  species  found  are  considered 
common  in  Canterbury,  typically  found  on  or 
around  trees  and  foliage.  Sixteen  species  are 
endemic  to  New  Zealand,  of  which  five  are 
endemic  to  Canterbury  and  two  endemic  to 
Banks  Peninsula  (Forster  & Wilton  1973; 
Blest  & Vink  2000;  see  Table  2).  An  impor- 
tant finding  was  an  adult  male  Nuisiana  ar- 
boris  (Marples  1959)  (Desidae)  in  the  winter 
samples  at  Orton  Bradley  Park,  which  had 
previously  been  known  only  from  female 
specimens  in  New  Zealand  (Forster  & Wilton 
1973).  Neoramia  janus  (Bryant  1935)  (Age- 
lenidae),  Theridion  zantholabio  Urqiihart 
1886  (Theridiidae)  and  Cambridgea  ambigua 
Blest  & Vink  2000  (Stiphidiidae)  laid  numer- 
ous egg  sacs  in  the  shelters,  many  of  which 
successfully  produced  spiderlings  (Figure  1). 

In  terms  of  species  composition,  Neoramia 
janus  was  the  dominant  species  contributing 
42%  of  the  spiders  collected  in  the  final  sam- 
ple, but  was  absent  from  both  Quail  Island  and 
Travis  Swamp.  Theridion  zantholabio  was  the 
most  widespread  species,  being  the  only  spe- 
cies to  be  found  at  all  six  sites.  Porrhothele 
antipodiana  (Walckenaer  1837)  (Hexatheli- 
dae)  and  Cambridgea  quadromaculata  Blest 
& Taylor  1995  (Stiphidiidae)  were  only  found 
at  the  two  least  modified  sites,  Hinewai  Re- 
serve and  Ahuriri  Scenic  Reserve.  Converse- 
ly, Achaearanea  veruculata  (Urquhart  1886) 
(Theridiidae)  and  Cambridgea  ambigua  were 
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found  in  high  numbers  but  did  not  occur  at 
these  two  high  quality  reserves. 

The  numbers  of  spiders  recorded  at  the  six 
reserves  in  the  final  spring  sample  reflected 
the  overall  patterns  in  occupancy,  with  Quail 
Island  having  fewer  spiders  than  the  other  five 
sites  (x^  15.6,  P < 0.025,  5 df).  Orton  Brad- 

ley Park  recorded  the  greatest  number  of  in- 
dividuals, largely  due  to  a seemingly  dispro- 
portionate number  of  the  theridiid  Theridion 
zantholabio.  The  six  reserves  differed  greatly 
in  their  degree  of  spider  diversity  and,  al- 
though Quail  Island  had  the  lowest  occupancy 
levels  and  smallest  number  of  spiders,  it  had 
the  greatest  species  richness,  lowest  domi- 
nance index  and  the  highest  Shannon- Wiener 
diversity  index  (Table  2).  Indeed,  four  species 
were  recorded  only  from  Quail  Island;  Clu- 
biona  huttoni  Forster  1979  (Clubioeidae),  C. 
pecuUaris  L.  Koch  1873  (Clubionidae),  Hem- 
icloea  rogenhoferi  L.  Koch  1875  (Gnaphosi- 
dae)  and  Steatoda  capensis  Hann  1990  (Ther- 
idiidae)  (the  latter  two  are  introduced  species). 
The  two  reserves  considered  to  be  the  highest 
quality  remnants,  Ahuriri  and  Hieewai,  actu- 
ally had  the  lowest  species  richness,  with  only 
four  and  six  species  respectively. 

Because  only  eight  of  the  21  species  oc- 
curred at  more  than  one  location,  comparing 
the  “similarities”  of  the  faunas  is  problematic. 
However,  it  is  probably  valid  to  regard  the 
faunas  found  at  the  two  high  quality  reserves, 
Ahuriri  and  Hieewai,  as  the  most  similar,  as 
all  four  of  the  species  found  at  Ahuriri  also 
occurred  at  Hinewai,  and  both  were  dominat- 
ed to  a similar  degree  (—65%)  by  Neoramia 
janus.  The  spider  assemblages  found  at  the 
two  poorest  quality  reserves,  Quail  Island  and 
Travis  Swamp,  were  disparate  from  those  at 
the  other  four  sites:  they  did  not  contain  N. 
janus  and  both  sites  had  a number  of  species 
that  were  not  found  at  any  of  the  other  re- 
serves. 

DISCUSSION 

Spiders  readily  inhabited  the  artificial  shel- 
ters used  in  this  study  and  their  suitability  as 
a domicile  for  spiders  was  further  confirmed 
by  the  production  of  egg  sacs  and  the  suc- 
cessful emergence  of  spiderlings.  None  of  the 
environmental  factors  measured  affected  the 
likelihood  of  shelter  occupancy,  and  there  was 
also  no  effect  of  tree  species  on  the  numbers 
of  spiders  found  (but  see  Curtis  & Morton 


1974).  We  found  no  effect  of  height  of  the 
shelter  on  the  trunk  of  the  tree,  although  the 
height  profile  we  used  was  limited  to  that 
within  easy  reach  (by  humans)  from  the 
ground.  Placement  of  shelters  higher  up  the 
trunk,  or  in  the  canopy,  might  reveal  differ- 
ences in  occupation  or  use  by  different  spe- 
cies. 

Only  5%  of  the  adult  and  sub-adult  speci- 
mens found  in  the  spring  sample  were  male. 
Curtis  & Morton  (1974),  in  a survey  of  bark- 
dwelling spiders  in  Scotland,  also  found  a bias 
towards  female  specimens  in  their  bark-traps, 
but  this  contrasted  with  the  sex  ratio  of  the 
spiders  they  collected  from  the  bark  itself 
which  had  a strong  male  bias.  It  appears  that 
females  teed  to  remain  sheltered  while  the 
males  have  a greater  tendency  to  roam  the 
more  exposed  areas  of  the  tree  trunk,  possibly 
to  locate  females  (Foelix  1996).  A comparison 
of  the  spiders  recorded  in  the  shelters  with 
those  found  on  the  surrounding  bark  would  be 
informative  on  this  issue.  Also,  in  addition  to 
taking  samples  from  the  bark  surface,  actively 
sampling  spiders  by  foliage  beating  or  hand 
searching  would  make  it  possible  to  place  the 
assemblage  of  shelter-residents  into  a context 
of  the  arboreal  fauna  as  a whole. 

As  a survey  technique,  it  is  conceded  that 
the  numbers  and  diversity  of  spiders  recorded 
in  the  shelters  were  low  compared  to  what 
might  have  been  achieved  with  similar  effort 
using  more  conventional  sampling  techniques. 
Although  the  number  of  species  recorded  was 
small,  the  shelters  provided  records  of  species 
that  have  not  previously  been  found  during 
intensive  faunal  surveys  of  these  reserves 
(e.g.,  Quail  Island  and  Travis  Swamp:  Mac- 
farlaee  et  al.  1998;  Bowie  et  al.  2004).  Rare- 
faction analysis  of  the  spring  data  has  indi- 
cated that  further  monitoring  of  the  shelters, 
or  the  placing  out  of  more  sampling  units, 
would  likely  locate  further  species  at  most 
sites,  although  it  is  possible  that  the  shelters 
represent  a novel  habitat  that  is  only  ever  like- 
ly to  be  used  by  a limited  number  of  tree- 
dwelling  species.  The  value  of  the  shelters 
might  lie  in  providing  a non-lethal  sampling 
method  that  complements  other  survey  tech- 
niques within  a particular  site,  and  provides  a 
standardized  measure  to  compare  resident  spi- 
der faunas  between  sites. 

The  results  of  the  spring  survey  allowed 
some  interesting  comparisons  to  be  made. 
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Quail  Island!  is  ciMTCMly  midlCT^CMiig  ¥ig€iroiis 
ecological  leslorationv  wMi  matine^. 
tees  beiiig  few  in  nnmber  (Bowie  et  2W4-) 
and  tMs:  inferior  quality  oF  habitat  was  lefifect- 
ed  in  consistently  low  nmiibans'.  of  spidfers  te- 
ing  fonnd  and  a spider-  as’semMage  wiA  a ¥eiry 
di^rent  composition  feom  those  found  at  the 
other  sites^  However  alsO'  of  interest  was  that 
supposed  high  qiialii^  reserves,  at  Ahnriri  and 
Hinewai  had  the  lowest  nmnber  of  sp^ies  in 
the  spring  spider  assemblages',  and  that  the 
species  richness,  and  species,  diversify  at  Qnail 
Island  were  the  highest  of  all  six  sites.  This 
highli^its  a common  problem  when  Hsiiig 
summary  diversity  indies  of  aniiinal  assem- 
blages to^  rank  sites  in  terms  of  conservation 
value.  It  is  sometimes  not  a case  of  hmr  muny 
species  occur  at  a site  but  w^hich  species  that 
provides  the  most  sensible  focus  for  site  com^- 
parison. 

The  absence  of  some  of  the  conmnoner  spe“ 
cies  at  Quail  Island  imses  another  potential 
use  for  the  shelters:  that  of  translocatioii  of 
species  between  sites  for  conservatioii  pur- 


poses.. For  example,  Ne'efrmmiai  jmsms  was  ab- 
sent fawn  Qteiil  Island  and  Hravis  Swamp,,  ihe 
two>  most  disturbed  reserves^  but  was  eommom 
in  the  other  four  sites.  This  species  prodncedl 
numerous,  e^,  sacs',  and  batches  of  spiderliiigs 
witfiMi'  the  shelters',  that  could  he  used  to  es- 
tablish populations'  in  new  locatioes.  The  am- 
iinal.s  could  remain  resident  in  &e  sheltos 
during  the'  transfer;  the  wooden  shelltrais  form 
a safe  means  of  carriage  for  the  animals  and 
would  likely  reduce  the  incidence  of  transit 
mortality.  By  restricting  the  size  of  fte  m- 
trance,  predators',  such  as.  rodents  can  be  baned 
faim  entering  the  shelters. 

The  shelters,  have'  a number  of  other  advanr- 
tages  over  co'uventional  ((lethal)'  sampling 
methods.  Regular  inspection  of  the  shelters 
can  bc'  used  to-  monitor  prey  specries  and  fcr 
rate  of  capture'  and,  as'  there'  was  geneialty 
only  a single  individual  found  in  each  sheltei; 
there  is  potential  for  examining  territoiiality 
and  the  incidtemee  of  ^giessive  betevior  to- 
wards non-residents..  The  shelters  provide  a 
method  far  investigating  the  pheeolo^  of  Itoe 
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THE  FEMALE  OF  PHRYNUS  EXSUL 
(AMBLYPYGI,  PHRYNIDAE)  FROM  INDONESIA 


Cahyo  Rahmadi:  Museum  Zoologicum  Bogoriense,  Research  Center  for  Biology, 
Indonesian  Institute  of  Sciences,  Jl.  Raya  Jakarta^Bogor  Km.  46  Cibinong  16911, 
Indonesia.  E-mail:  cahyo.rahmadi@gmaiLcom 

Mark  S.  Harvey:  Department  of  Terrestrial  Invertebrates,  Western  Australian 
Museum,  Locked  Bag  49,  Welshpool  DC,  Western  Australia  6986,  Australia. 

ABSTRACT.  The  female  of  Phrynus  exsul  Harvey  is  described  from  Rinca  Island,  Komodo  Island 
National  Park  in  the  Lesser  Sunda  Islands,  eastern  Indonesia.  The  new  populations  were  found  in  forested 
biotopes,  suggesting  that  it  occupies  a range  of  habitats. 

INTISARI.  Betina  Phrynus  exsul  Harvey  dipertelakan  dari  Pulau  Rinca,  Taman  Nasional  Pulau  Komodo 
di  Kepulauan  Lesser  Sunda,  Indonesia  timur.  Populasi  baru  ditemukan  di  kawasan  hutan  yang  diduga 
sebagai  perluasan  habitat. 

Keywords:  Rinca  Island,  Komodo  Island  National  Park,  taxonomy,  morphology,  whip  spider 


The  whip  spider  genus  Phrynus  Lamarck 
1801  currently  contains  28  living  and  two  fos^ 
sil  species,  with  a further  4 species  currently 
listed  as  nomina  dubia  (Quintero  1981;  Armas 
& Gonzalez  2001;  Armas  & Viquez  2001; 
Harvey  2002,  2003;  Armas  & Gadar  2004; 
Poinar  & Brown  2004;  Terael  & Armas  2005) 
and  most  are  distributed  from  the  southern 
USA  to  northern  South  America  (Weygoldt 
2000;  Harvey  2003).  Recently,  the  first  au^ 
thentic  member  of  the  genus  to  be  described 
from  the  Oriental  region,  Phrynus  exsul  Har- 
vey  2002,  was  named  from  specimens  col- 
lected from  Flores  Island  in  the  Lesser  Sunda 
Islands  (Harvey  2002).  The  presence  of  a spe- 
cies of  Phrynidae  within  the  Wallaceae  region 
represents  a major  disjunction  from  North  and 
South  America  where  all  other  members  of 
the  genus  reside.  Harvey  (2002)  questioned 
whether  P.  exsul  was  an  endemic  Indonesian 
species  or  whether  it  might  represent  an  ac- 
cidental introduction,  but  the  distinctive  mor- 
phology suggested  that  it  was  not  introduced. 
The  only  specimens  of  P.  exsul  available  to 
Harvey  (2002)  were  two  male  specimens  col- 
lected from  a cave  near  Labuhan  Bajo  in  Flo- 
res Island.  The  recent  collection  of  additional 
specimens  of  this  species,  including  the  first 
available  female,  from  nearby  Rinca  Island, 
Komodo  Island  National  Park  allows  us  to  ex- 


tend the  original  description.  It  also  allows  us 
to  add  valuable  distributional  data  and  broad- 
en the  habitat  preferences  for  this  species. 

METHODS 

The  specimens  examined  for  this  study  are 
preserved  in  96%  ethanol  and  deposited  in  the 
Museum  Zoologicum  Bogoriense,  Indonesia 
(MZB).  The  general  terminology  of  the  mor- 
phology and  spination  of  pedipalps  follows 
Weygoldt  (1999,  2000),  and  the  terminology 
of  the  pedipalps  follows  Harvey  & West 
(1998)  and  Harvey  (2002).  The  morphometric 
measurements  follow  Quintero  (1981).  The 
female  genitalia  was  examined  and  illustrated 
by  lifting  the  genital  operculum.  All  obser- 
vations and  measurements  were  made  with  a 
stereomicroscope.  Drawings  were  prepared 
with  the  aid  of  a drawing  tube.  All  measure- 
ments are  given  in  millim.eters  (mm). 

The  following  abbreviations  have  been  used 
to  describe  the  trichobothria  present  on  each 
segment  (Weygoldt  1970):  basitibia  (bt  — ba- 
sitibial);  distitibia  (bf  = basofrontal;  be  = ba- 
socaudal;  sbf  = subasofrontal;  stf  = subter- 
minofroetal;  sbe  = subbasocaudal;  sci.^  = 
series  caudal  and  trichobothria  present;  ^ 
series  frontal  and  trichobothria  present). 
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SYSTEM/ffICS 

FMnily  Hirfiiidag  Blamdtemi  1S52 
Siili^iiiiilj  Htajninae  Bliandli»i  1SS2 
Goim  PkFjmMs  Lannaarerk  ITOl 

spedes. — Pkmimigimm  pmitmmimm 

Hob^  in  LidbjfioDSldii  & H^b^  1791^  bj 
sofesequoit  ijteignatioii  ef  Kiffsdi 

Rannibs. — Monbg^  €»f  the  Pkwwmm 

ha.w  fiw  ^indp^  ^iik  on  the  pedipalpal 
paldla  and  dm^  c#  Pampkiymms  mk 

piindpal  ^nnes  IWeygoWt  1996|.  Pkwymm  is 
also  distinguMied  finmn  Pawmphw^tm  bj  the 
idalive  loi^th  of  the  doisal  cm  the  pe- 

ilipali^  patella.  Phrwwm  has  a ^n^te  ^ne 
between  the  two  long^  spnes  and  Pmmphry- 
mum  has  two  sfnnes  b^lween  the  two 
sfnnes.  Aremlimpkwymas  is  distinpiMied  from 
PkFwuM  and  PaanapkMjmM^  bj  die  piesoiee  of 
leaf-like  setae  on  tarsus  I that  are  lairing  in 
Pkrwms  and  PmmpkwywtMgs. 


PkMymBis  «s®f  Hailey  2002 

1—10 

Pbwjmm  «mI  2i02:471--4-'I3,  1—6. 

Mnlnial  eraiiiin^--Wl^^ 

Temg^mm  Tmmtwz  1 f C«nnrying  Loh 

Oasami,  RiiKa  Island^  Kinnodo  Island  NMion- 
al  r46"213”^S,  119^r47.4'^  14  An- 

20Q3»  Aiif  Nmmawan  AinM. 

010?);  1 4^  Ldi  Buaya«  Minra  Istoid,  Ko- 
modo Island  National  Park, 

1 lT43"12.m  'Z3  Sqpfianb^  2005,  Arif  Nnr- 
mawan  (mm.  AmbL  0108). 

IMa^o^s.— T%fyniES  ejaml  diffos  finom 
odin'  of  PkFymus  by  die  inop»sed 

nmfnber  of  tridioiMidiiia  on  die  distMUa, 
pedali^  ^ic  and  stf,  iriiidi  ^ch  ha^e  S tri- 
diobodnia  (Ibrvey  2002). 

Draoripiioii-— Color:  iraiapace, 
pedipalps  and  l^s  n^UMrbiown;  teigites 
yellowish-brown;  femur  of  l^s  h^tim  ydlow 
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Kpraes  2-€. — ffejudie  Fk/iymm  fegj*raQ!  Ijofe  f]tois<ai»Ti:  Z dindicrfra,  raiiraiian  wiew;  3-  Li^  cMIec- 

era*  eMmrafl  wcw;  4_  Ce^irffiTilbfeTra^  and  aftsferarjiaiii^  waatel!  wew;  5.  Lrfll:  pedSpaBp^  diMsai  ^4g?w;  6.  Left 
p©dlifj4ii%»„  v/ofiln'aJi  wew_  ((Sole  tais:  2,  3 = 1 bhidi;  4—6  = 2 ism)) 


armimtaioiflis^  3 terowM  amd  2 yefflow^  cIcteJj  dc- 
dm  IV_  Affl  sdlm  aooulbiL 

C^rapaioe:  aaoltendr  mnaigpi  sl^fly  oimra,ve^ 
wMi  scvocad  setEfadms  tdafoancles*  eye  tufoeiele 
lila^  wMb  eye§»  fsli^dy  feong  amlod-lailgiml 
maigiiii,  Mfflrfeoe  witfe  maiiy  sdtifordiis  lufeCT- 
des  and  ^mall  tnboncles  wiiiioiilt  ^dtae^  long 
^ous  nnming  &dm  post^or  td  me- 

dtei  eye  to  df  miIoi^  2 small  snlo 

presort  dn  otibor  Mde  of  long  shIois,  coatml 
sulois  deqp  and  ladialimg;  finonlal  pioeo^  om- 
eealed  fioom  abo^e. 

Qidbeofa  |Mg^-  2,  3|:  anlod-dorsal  snrfeee 
df  ^dieota  on  basal  ^gment  wilfli  well- 
derdloped  setifeidns  tubocle  on  outer  edge 
and  some  miall  soifeidus  mboel^  basal  s^- 
mart  on  internal  maigpi  widi  3 terfb,  Ibe  dor- 
salmost  ftoolii  bioi^ped,  die  lowor  cn^  laigo- 
than  die  upper  the  lowomost  the  laig^f:, 
the  extenal  maigiii  with  3 teoh  and  2 ieOh 
on  eommon  base^  movable  hand  with  4 laige 
tedth  and  1 w^f  small  tooth. 


Stamram  CMg-  4):  stenram  tripartite  and 
eaidi  steQoiite  not  expanded,  antoior  sffieniite 
with  two  stout  distal  s^se,  nnniiodiis  smaHor 
^tae  elusloed  on  basal  thiiil,  m^ian  and  pw- 
tenor  stecnite  wiA  3 Mnall  sdtae. 

P^ipalp  5-7):  pedipalps  stonl;  tro- 

ehanrtx  antem-woilial  widi  4 miy  or  an- 

teo-dorsal  wMi  3 in^or  ^ines  and  some  se- 
rifcrous  tubercles;  femur  on  antero-dorsal 
mai^in  with  4 m^or  ^InK  and  2 minor 
^n^  5 m^CM-  and  4 miniM-  ^iii«  on 

anIereiHvennal  maTgiii^^  small  bifid  ^pine  on 
diMal  ^Ige;  patella  widi  3 m^or  spni«  and  2 
minor  ^^es  on  antero-dorsal  marghi,  ^ine  5 
with  basal  sub-^iee  about  half  of  long  m^or 
^ne,  ^ine  2 die  longest  and  ^fine  1 the 
Softest,  4 migor  ^nnes  and  5 minor  ^nes  on 
anteno-wemial  mafgpi;  tibia  with  3 ^ines  on 
antero-doisal  mai^n,  4 denticle  on  uppo* 
^ine  a low  of  4 denticl«  on  basal  half  of 
^ine  1,  anlod-¥«tiai  mai^n  with  3 ^ines, 
^ne  2 the  longest,  4 >deiiticlK  betwram  ^iiie 
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Figures  7-10. — Female  Phrynus  exsul  from  Loh  Dasami:  7.  Left  pedipalpal  tibia,  ventral  view;  8.  Left 
distitibia  of  leg  IV;  9.  Tarsus  of  left  leg  IV;  10.  Female  gonopods,  dorsal  view.  (Scale  bars:  Figs.  9,  10  = 
1 mm;  Figs.  7,  8 = 2 mm) 


1 and  2 and  1 denticle  between  spine  2 and 
3;  tarsus  with  single  minute  spine  situated  on 
dorsal  surface  of  cleaning  organ,  cleaning  or- 
gan with  ventral  row  of  long  setae  and  dorsal 
row  of  smaller  setae,  apotele  completely  fused 
to  tarsus  (Fig.  7) 

Legs  (Figs.  8,  9):  femora  I,  II,  III  and  IV 
with  small  scales,  distally  pointed.  Leg  I with 
30  tibia!  segments,  63  tarsal  segments;  femur 
I 2.38  times  longer  than  carapace;  femora  II, 
III  and  IV  with  small  tubercles  and  spines; 
tibiae  II  and  III  with  2 segments;  tibia  IV  with 
4 segments,  third  segment  with  1 trichoboth- 
rium,  bt  (0.47),  fourth  segment  (distitibia) 
with  35  trichobothria  (Fig.  8),  be  (0.10),  bf 
(0.10),  sbf  (0.17),  stf,  (0.38),  stf2  (0.53),  stf3 
(0.62),  stf4  (0.49),  stfs  (0.79),  sbe,  (0.39),  sbc2 
(0.49),  sbc3  (0.56),  sbc4  (0.64),  sbc5  (0.70), 


sbe^  (0.75),  number  of  trichobothria  reduced 
in  sf  and  increased  in  sbe  compared  to  male 
specimen,  distitibiae  II  and  III  with  the  same 
arrangement  and  number  of  trichobothria;  tar- 
si legs  II,  III  and  IV  with  4 segments,  second 
segment  with  light  transverse  line  on  distal 
end,  last  segment  with  oblique  slit;  pulvilli  ab- 
sent (Fig.  9). 

Genitalia  (Fig.  10):  female  gonopod  with 
claw-like  sclerites,  each  hard  and  dark. 

Measurements  of  female  and  male  (mm) 
(male  in  parenthesis):  Body  length  28.00 
(19.50).  Carapace:  median  length  9.75  (6.25), 
width  14.5  (9.35),  Median  eyes  to  anterior 
margin  0.65  (0.4),  lateral  eyes  to  lateral  eyes 
4.60  (3.00),  to  anterior  margin  2.00  (1.05),  to 
lateral  margin  2.00  (1.25).  Pedipalps:  trochan- 
ter length  4.50  (2.25),  width  2.50  (1.60),  fe- 
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mur  length  9.00  (4.75),  width  3.25  (2.40),  pa- 
tella length  9.50  (5.75),  width  3.00  (2.80), 
tibia  length  5.00  (3.00),  width  2.50,  tarsus 
length  5.00  (3.00).  Leg  I:  femur  23.25  (15.00), 
patella  2.00  (LOO),  tibia  43.00  (29.00),  tarsus 
54.50  (36.00).  Leg  II:  femur  15.50  (10.00), 
patella  3.00  (1.50),  basitibia  16.00  (9.00),  dis- 
titibia  6.25  (4.50),  metatarsus  and  tarsus  4.50 

(2.75) .  Leg  III:  femur  4.50  (10.20),  patella 
3.00  (2.00),  basitibia  17.50  (10.00),  distitibia 
7.25  (5.00),  metatarsus  and  tarsus  5.00  (3.00). 
Leg  IV:  femur  14.50  (9.75),  patella  2.75 
(1.50),  basitibia  16.00  (9.75),  distitibia  7.00 

(4.75) ,  metatarsus  and  tarsus  5.00  (3.25). 

Remarks.— The  female  of  P.  exsul  is  sim- 
ilar to  the  male  from  Loh  Buaya  and  to  the 
males  originally  recorded  from  the  cave  near 
Labuhan  Bajo,  Flores  by  Harvey  (2002).  The 
female  differs  from  the  males  as  the  pedipaL 
pal  trochanter  has  3 spines  on  the  anterodorsal 
margin  (4  spines  in  the  males),  and  4 spines 
on  the  anteroveetral  margin  (5  spines  in  the 
males).  Also,  spine  5 on  the  dorsal  margin  of 
the  pedipalpal  patella  of  the  female  has  the 
basal  sub-spine  about  half  the  length  of  the 
major  spine;  this  sub-spine  is  absent  in  the 
male.  The  presence  of  a basal  sub-spine  in 
spine  5 of  the  female  specimen  requires  fur- 
ther investigation  to  determine  if  it  represents 
sexual  dimorphism  or  simply  individual  vari- 
ation, as  further  female  speciro.ens  are  still  un- 
available. 

The  female  gonopod  is  equipped  with  a 
hard,  dark,  claw-like  sclerite,  similar  to  that 
found  in  other  phrynids  (Weygoldt  1999;  Pe- 
rreti  2002),  and  which  is  considered  to  be  au- 
tapomorphic  for  Phryeidae  (Weygoldt  2000). 
The  morphology  of  the  female  goriopods  in 
Phrynidae  shows  very  little  variation  between 
genera  or  species  (Mullinex  1975;  Quintero 
1981;  Weygoldt  1999,  2000). 

Phrynus  exsul  was  initially  found  in  a cave 
near  Labuhan  Bajo,  Flores,  where  they  were 
reported  to  be  very  abundant  (Harvey  2002). 
The  two  specimens  from  Rinca  Island  were 
taken  from  epigean  habitats  indicating  that  P. 
exsul  is  not  an  obligate  cavemicole.  The  fe- 
male was  found  on  a tree  trunk  in  the  rain- 
forest and  the  male  was  collected  on  a rocky 
cliff.  Several  species  of  Phrynus  are  known  to 
be  troglophilic,  living  both  in  caves  and  in 
epigean  habitats;  the  majority  occur  in  epi- 
gean habitats.  No  strictly  cavemicolous  spe- 
cies of  Phrynus  are  known,  in  contrast  to  Pa- 


raphrynus  in  which  several  troglobites  are 
known  (Mullinex  1975,  1979;  Quintero  1981). 

Distributioe.™P/iry«M5  exsul  was  first  re- 
corded from  Gua  Cermie,  Labuhan  Bajo,  Flo- 
res and  is  here  recorded  from  Rinca  Island,  a 
part  of  Komodo  Island  National  Park,  situated 
slightly  to  the  west  of  Flores  Island  (Fig.  1). 
The  species  may  be  more  widely  distributed 
within  the  Lesser  Sunda  Islands, 
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lin^  nDMmnte  ©€  lio^  SiK0ig4-faio^  ^Mflsar  ^isdks  ffbonr  fanmliks  wsaie  imiminiorkanty  ptranmiDOOilt  nDot 

A.  MBuAmm:  SMttiidkS^  Annals  amd  Tcfina^nSflojid^  famnliks  »d 

Ufa  A^IoidMsi^  ((mtonniii^dio^  sasseoMikm  n^))  amid  ((FUbdimmn^^  ((nimffii^i^aioit  asseoMMm  oto))  smifa 
jected  to  finmtlfaff  stttiii^>  Im  (dwak®  itoialls,,  m®  fardi^  fspider  famnil^  diisoriniiniiiitna^  imestt  saOk  ®r  A MnaMmmm^ 
itsdU^  famnn  Ufa  falii^^  Ufa  iisM:  is  famllu  m.  FtesMfam  e^onOs  annd  mtoa^nnimioiinm  innUOHiiiDdp^ii^^  ^padnng 
M^mifaainiU  oontloMimss  MndoiiDeid  pair-wiss  niml^arUfaDis  fate^iesn  HmiM:  amid  faid^  !^»dos  far  al  famomllics. 
Ffadattnoim  o^outts  wcr®  aDmoosU  otollioisrKd^  fand^  ©im  Hd©)^  Fidd  (confsaiis  ncsaols  sfaw  Ufatt  a dkss®  £©ini&- 
^)©imfa!iiiD®  ^isUs  fattw^m  Ufa  irato  ©f  Ibss  ©C  A MmMsmm  ®wir  tdiimiK^  annd  Ufa  ass©)dattMiiin  rato  ®f 

am^^fiiiaoimds  amid  a^tenids  aU  pasttioDiIlar  Mtos:  Ufa^  ttam  fanmmlliks  Ufa  p[©HmDniinoit  piedatois  ©nn  A 

js!tefeM»  Him  M5©natt©iiy  ttiiafa  fa  redqpTOrf  prcdaiiiffim  tMs„ 

ffif  a mmottfair;  im  Ufa  ®aL%siaca!l  ttriiafa  nmoiliDars  ato  Mfearad  Ite^  pmedaUmm  ffifaraa  fomdi^  spidois  wfam 
jm^ioiiHl^  mcnc  proott. 

KejpuHnds:  AinUti-^pn:ei^dl©r  fafioad©!!;  iiml&ia^iDmlld  piedafiikinDu  ^)©dks  (D©>-©xontiioDiD^ 


Or^annnMnDS  imSioUlt  nn^stts  far  nuuainiy  msaMniis^ 
inncfadtiin^  imot  od%  Ufa  pniooiiiroiDiont  ef  sSndlltor 
faDffle  tibe  ptoysiod  omdinoriMiionlt,  toujdt  alls©  far 
mdfa^  faomi  pmodialteirs^  as  aim  auona  far  innialtnimg 
amid  ttifa  lOBuiim^  ©f  lM©©ds^  annd  as  a sito  far 
faiiragnin^.  Giwoii  Ufa  waluiie  ©f  UBiie  imestt  sites 
ti»^nmsdt^^  annd  ooo^  applied  tt©  miMndificaltioim 
©ff  tfflBem,  it  is  imott  suMfrisiimg  Ulnatt  Ufa  fast  spe- 
cks ouDoiiDiimlteiis  ©Ufar  specks  tinalt  innttinQifa  ©im 
iUs  imestts  far  a wanktty  ©ff  iteas©ims_  TTBuis  papiar 
(Doesideits  Ufa  e^dtemt  i©  wUcin  ffcMoi^  imestt:  as- 
sodialtes  ©ff  a s©cial  spider  specks  c©iffifar  a 
IbemieliU:  U©  Ufa  InosU:  weirsuns  a dgunilicaimU:  iiUiness 
cost. 

Inn  weaUdMaltes  sundn  as  fflsftn  annd  c3©B©imiall  ni^stt- 
img  Ibirds,  imoreased  p!t©ttectti©im  a^aimsU;  pireda- 
UsMs  is  aim  e^IaimaUi©mi  tdnalt  is  ItepomUlly  ©ffisied 
ff€ir  Ufa  ©coDmiraamoe  ©ff  mmixed  ^lecies  imesttiimg- 
TTfane  is  eddemice  utou  ©©Icnmial  imesUiin^  ammong 
(DOTK^eciffics  cumffais  sMnnnlar  anuUnpaedatar  rf- 
fedts  im  spmdkrs  Uete;  et  aL  2!002)X  H®w- 

“ Cfamref^scwndiimg  amUfflnsM:. 


ewo;  Ufa  ©imlly  lkim©wim  tooiidioal  ffcadi^  imesU; 
ass©dia!tes  U©  spidens  an©  faeUles  aimd  llqpid©p- 
ttenaim  Barwae  UliiaU;  cleaim  s©cial  sjpicdfer  imestts  ©ff 
wasUe  mmatteirial  ((R®lbiims0im  1977;  Fiiirey  & 
Rkctartt  19®))-  WWDe  mmaimy  ffcMdgim  spider 
specks  fawe  faon  ff©iDiimd  U©  asseeiatte  wiin  s©- 
oal  glider  e©l©imies,  Ufase  Bnawe  pninmairily  faeim 
idomUtied  as  eiufar  kkpftepanasites  dnaU  ffeed 
©ff  ©ff  Ufa  wdbs  ©ff  Ufa  Inoslt  ©r  as  faonlttaUiwe 
cmnninmeimsals  uBnalt  toamld  ufair  ©wim  welbs  widnim 
Ufa  firaramework  ©ff  Ufa  c©l«Miy  (lewiewed  im 
BnDskirik  19^1;  see  als©  Plr©(dteir  1992))- 

Tlnis  sttniKty  imw©lwes  Ufa  spider  Anmlkmimmim 
MuoAmum  ((Ifemlte;  1S5®))  ((Anaimeae,  Tfanidi- 
idae),  wHnidhi  Bradb  ((1977))  ealte^osiized  as  a 
soMu^iy  s^pecks  tdnait  ©IBfens  exltemded  mmaUemmal 
CTie  ©ff  its  y©iDiimg-  Fmmey  ((199S))  leeeimUly  p«©- 
wided  ewideffnee  UlnaU;  A MnmSmmms  exMlbiUs  a 
mmixed  s©oal  sUnalte^  imelmidimg  s©littairy  aimd 
coimmioraiial  nnesUs  alt  Uni^hier  lattidDides  im  Ufa 
sofflUinrast  US-  FumrUfar  d©o[iiiiimonUaUi©!m  ©ff  Ufa 
inmnxed  sttnaUc^  is  pneseimtted  im  Joimes  ett  al-  ((im 
paem))-  Dranriiimg  Ufa  cffiannse  ©ff  csMraplettimg  a latt- 
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Figure  1. — Map  showing  latitudinal  distribution 

of  Anelosimus  studiosus  sampling  locations. 


itudinal  study  of  the  social  structure  of  this 
species  between  south  Florida  and  east  Ten- 
nessee,  we  frequently  found  foreign  spider 
species  in  its  nests  (also  reported  in  Deyrup 
et  al.  2004).  In  this  paper,  we  quantify  the  fre- 
quency  of  co-ocurrence  of  A.  studiosus  and 
foreign  spiders  in  its  nests  and  examine  the 
nature  of  the  association  between  the  promi- 
nent  foreign  spider  nest  associates  and  the 
host  species.  In  particular,  we  consider  wheth- 
er the  foreign  spiders  are  attracted  to  A.  stu- 
diosus nests  and  whether  the  outcome  of  their 
association  with  A.  studiosus  is  beneficial, 
neutral  or  costly  to  it. 

METHODS 

Frequency  of  nest  invasion. — For  every 
two-degree  change  in  latitude  between  south 
Florida  26°  and  east  Tennessee  36°,  we  estab- 
lished two  independent  500  m transects  along 
roadside  or  water-body  edge  vegetation  at  lo- 
cations occupied  by  A.  studiosus  (Fig.  1).  We 
collected  25  A.  studiosus  nests  from  each  tran- 
sect using  a random  draw  method  to  deter- 
mine the  respective  meter  intervals  from 
which  to  take  a nest.  A nest  herein  refers  to 
silk  bound  leaves  occupied  by  at  least  one  A. 
studiosus  individual.  We  collected  nests  co- 
incident with  the  production  of  clutches  by 
adult  females  at  particular  latitudes.  We  start- 
ed the  censuses  in  March  at  26°  and  succes- 
sively sampled  higher  latitudes  through  late 
spring  into  June.  If  we  did  not  find  a nest  in 
a designated  interval,  we  drew  a new  interval 
for  that  nest.  If  an  interval  had  more  than  one 


nest  present,  we  chose  the  most  centrally 
placed  nest  within  that  interval.  We  clipped 
each  nest  from  the  branch  of  the  tree  or  shrub 
it  was  in  and  bagged  it  for  return  to  our  field 
laboratory  for  dissection.  We  recorded  the 
number  and  age  of  A.  studiosus  individuals  as 
well  as  the  number  of  foreign  spiders  present 
by  family.  Voucher  specimens  were  preserved 
in  70%  ethanol  for  species  determination.  The 
remaining  spiders  were  used  as  test  subjects 
in  the  experiments  described  below.  The 
voucher  specimens  are  deposited  in  the  Flor- 
ida State  Collection  of  Arthropods/Division  of 
Plant  Industry,  Gainesville,  Florida. 

We  made  further  nest  collections  through- 
out the  study  as  test  subjects  were  required  for 
the  various  trials.  These  specimens  were  not 
collected  from  transect  intervals  but  rather 
from  nests  collected  in  surrounding  areas. 

Based  on  the  results  of  the  nest  censuses, 
we  chose  a number  of  families  for  further 
study.  These  included  the  Salticidae  (jumping 
spiders)  and  Philodromidae  (crab  spiders),  orb 
weavers  belonging  to  the  families  Araneidae 
and  Tetragnathidae,  the  sac  spider  family  An- 
yphaenidae,  and  the  funnel-web  spider  family 
Agelenidae. 

Choice  trials. — We  completed  two  sets  of 
trials  to  determine  whether  foreign  spiders  are 
attracted  to  some  physical  characteristic  of  an 
A.  studiosus  nest:  Validation  and  Discrimina- 
tion. The  Validation  test  was  performed  to 
verify  the  assumptions  that  spiders  will  sam- 
ple an  arena  environment  and  that  they  prefer 
containers  with  foliage  to  empty  containers  in 
a choice  situation.  In  this  simple  test,  we  re- 
leased a foreign  spider  into  a hole  at  the  top 
of  a clear  plastic  tube  (3  cm  diam.,  10  cm 
length)  that  connected  two  choice  containers 
(clear  plastic  boxes  of  10  cm  diam.  and  10  cm 
height).  One  of  these  containers  was  empty 
and  the  other  contained  a cluster  of  silk  fo- 
liage that  matched  the  leaf  clusters  A.  studio- 
sus occupies  in  the  field.  Upon  release,  the 
spider  was  watched  for  a 10-min  interval  in 
which  its  behavior  was  recorded.  At  the  end 
of  the  10-min  watch  period  period,  we  noted 
the  location  of  the  test  subject  within  the  arena 
system  as  in  the  Empty  container.  Foliage  con- 
tainer or  Connecting  tube.  The  spider  was 
then  left  within  this  arena  system  for  24  h.  At 
this  time,  we  again  recorded  its  settling  posi- 
tion as  above.  The  containers,  tubing  and  fo- 
liage clusters  were  cleaned  between  trials  to 
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eliminate  silk  and  chemical  cues  that  might 
influence  the  path  a new  test  subject  might 
take.  Forty-two  Agelenopsis  emertoni  (Cham- 
berlin & Ivie  1942)  were  tested  in  the  Vali- 
dation trials. 

The  Discrimination  test  was  designed  to  de- 
termine whether  a foreign  spider’s  association 
with  A.  studiosus  nests  reflects  an  attraction  to 
the  host  or  merely  reflects  selection  of  similar 
plant  physiognomy  to  that  utilized  by  the  host. 
The  trials  were  completed  in  a three-chamber 
choice  arena  modeled  after  that  used  to  test 
male  choice  of  female  reproductive  states  in 
Riechert  & Singer  (1995).  The  arena  was  con- 
structed as  described  for  the  Validation  test 
with  the  addition  of  intersecting  tubes  in  the 
release  area  that  permitted  movement  among 
three  chambers  offering  the  following  choices: 
plant  physiognomy  (Foliage  Only  container), 
attraction  to  the  silk  nest  produced  by  A.  stu- 
diosus (Empty  Nest  container),  or  attraction  to 
the  host  spider  species,  itself,  (Occupied  Nest 
container  consisting  of  an  adult  female  and 
her  young).  Identical  artificial  leaf  clusters 
were  available  in  all  three  choice  containers. 
The  Empty  Nest  and  Occupied  Nest  treat- 
ments were  established  in  a number  of  con- 
tainers throughout  the  experiment.  The  con- 
tents of  a natural  nest  collected  in  the  field 
(generally  a female  and  her  young)  were  re- 
leased into  a chamber  on  the  leaf  cluster  po- 
sitioned in  it.  Once  a web  had  been  estab- 
lished in  the  leaf  cluster,  the  chamber  was 
ready  for  use  in  a trial.  The  host  spiders  were 
removed  following  establishment  of  the  nest 
for  containers  used  in  the  Empty  Nest  treat- 
ment. As  in  the  Validation  test,  the  settling 
location  of  each  test  spider  was  recorded  after 
24  h in  the  arena  system  and  the  containers 
and  connecting  tubes  were  cleaned  between 
trials.  Thirty  choice  trials  were  completed  for 
the  family  Salticidae,  35  for  the  Anyphaeni- 
dae,  41  for  the  Araneidae,  30  for  the  Tetrag- 
nathidae,  19  for  the  Agelenidae,  and  33  for 
the  Philodromidae.  Each  test  subject  was  used 
in  only  one  trial. 

Host  spider-foreign  spider  interac- 
tions.— Because  it  is  difficult  to  observe  spi- 
der-spider interactions  within  foliage  or  the 
confines  of  a nest,  we  tested  for  possible  in- 
terspecific interactions  by  releasing  a foreign 
spider  and  an  adult  female  host  simultaneous- 
ly into  a clear  plastic  box  measuring  10  cm 
on  a side  and  3 cm  in  height.  This  simple 


arena  test  was  used  to  gain  some  idea  of 
whether  the  host  and  generally  larger  foreign 
spider  (exception  = some  trials  with  philod- 
romids)  were  indifferent  to  the  presence  of 
one  another  or  exhibited  avoidance  as  would 
be  the  case  in  territory  defense  or  avoidance 
of  predation.  A square  arena  was  used  rather 
than  a round  one  because  spiders  prefer  cor- 
ners for  web  and  silk  retreat  construction.  We 
left  each  pair  of  subjects  in  the  box  for  a 
24-h  period.  We  then  recorded:  1)  whether  a 
predation  event  occurred  or  not  and  if  so,  the 
direction  of  this  event  (host  on  foreign  spider 
or  foreign  spider  on  host);  and  2)  the  relative 
positions  of  the  two  individuals  in  the  arena 
(if  both  survived)  with  reference  to  the  box 
corners/sides:  same  corner/side,  adjacent  cor- 
ners/sides, or  opposite  corners/sides.  By 
chance,  the  two  spiders  were  expected  to  settle 
25%  of  the  time  on  the  same  side,  25%  of  the 
time  on  the  opposite  side  and  50%  of  the  time 
on  adjacent  sides  of  the  square  arena  (two 
times  as  many  adjacent  comer  opportunities 
compared  to  other  positions).  Forty-five  trials 
were  completed  utilizing  salticids  (mean  ± SE 
length  = 6.1  ± 0.5  mm)  as  the  foreign  spider, 
21  with  anyphaenids  (8.8  ± 0.2  mm),  15  with 
araneids  (7.1  ± 0.5  mm),  15  with  tetragnath- 
ids  (8.0  ± 0.5),  11  with  agelenids  (8.4  ± 
0.05),  and  25  with  philodromids  (4.3  ± 0.08). 
Anelosimus  studiosus  averaged  3.0  ± 0.1  mm 
in  length.  Most  of  the  foreign  spiders  used  in 
these  trials  were  collected  from  A.  studiosus 
nests  and  the  vegetation  surrounding  them. 

Nest  status  censuses. — We  marked  30 
nests  containing  a brooding  female  at  each 
study  site  within  each  latitude.  We  also  re- 
corded nearest  neighbor  nests  in  the  vicinity 
of  each  focal  nest:  to  the  bottom,  to  the  top, 
and  to  each  side  in  the  four  compass  direc- 
tions (N,  S,  E,  & W).  This  mapping  protocol 
permitted  us  to  distinguish  between  the  total 
loss  of  a female  and  her  brood  and  the  con- 
struction of  a new  nest  by  the  female  at  a near- 
by site  over  time;  work  with  marked  A.  stu- 
diosus indicates  that  nest  moves  are  of  very 
limited  distances  (cm,  Riechert  & Jones  un- 
published observations).  We  checked  these  fo- 
cal nests  once  a month  over  a 4-mo  period  for 
nest  survivorship,  extinction,  and  relocation. 

Nest  defense  trials. — We  completed  two 
experiments  testing  for  potential  nest  defense 
by  A.  studiosus  against  predation  by  other  spi- 
der species.  In  the  first,  we  tested  for  juvenile 
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!S3m™waiIl  Him  ttHne  proioBDe  of  a pnedalteir  mnnidter 
ttw(0)  mmottlliiear  comltexlts  ((pnesontt  wsl  albsoit))- 
Inn  ltll»e  sscoDaiadL,  we  ttestedl  for  mmottlber  ssnnrawall 
nmiMftcr  1tll»e  itw©  juiweimii]l©  (Doamtlextts  ((pnejsffiamtt  ws- 
alb)(sonlt))»  As  we  oonmiplletedl  eaefln  llirnall  we  ne^- 
(Dosnifled  nmifoinnmatioim  ®wm  ttfine  imsttar  ®ff  jnwonnlles 
presemlt  ((1'®— 5'^))_  We  ©©inmpll^ted  a mmnimiiinmiuiimn  ©f 
50)  Idriialls  ®f  eadln  cxonmUexlL 

We  eoMeelted  snirngfle-fonnalle  imestts  iBnonim  Ittoe 
ffiieHd  Ifcr  raise  iiim  Itihins  expearimmonF  We  nemittowed 
adnnlltt  ramalles  anad  odner  inmdnwdraialls  aeooiirdnim^  t(© 
tfflae  ttneattniDKeimF  We  alls©  lernnKoiwed  jraiweinmlles  ©f 
due  desiiired  a^  class  iiim  excess  ©f  iiwe^  mmaiiim- 
ttamm^  ttSniis  as  a ©©nnsSaimtt  ttfinimirai^toraitt  doe  ex- 
poriiinmoiiF  Eadtn  noestt  was  dnon  placed  ibm  a plas- 
dc  c©imttan]in£nr  ((110)  cram  dnarara..  aimd  Ih^^bt))  araid  dne 
nDestt  c©ramp©snttn©rai  ttnealtinniontt  was  ramaiimtlaninffid 
f©ir  24~Bn  p!rn©ir  Ito  dne  imtte©draicttn©im  ©f  a f©ireiigim 
spndo: 

Lalle  inmsitar  aimd  adanStt  arai^ptoaeramds  ((rameaim  ± 
SE  Deimgdn  = ^-9  ± 1-5  rammm,  laimge  = 5-7—13-1 
ramram))  weie  raised  as  dne  pnedatons  iiim  dniis  expor- 
iiranont,  as  dney  sih)©wed  d»e  Inn^beslt  iiimciidennce 
©f  p!redaltn©im  ©im  A.  smitMmwm  iiim  dne  iiimtloacttn©im 
ttrnals-  AUter  ntts  c©lle(ddi©im  Fnoram  dne  deldL,  eadln 
aimyplnaeimnd  was  ramanimflaiiimed  iiim  due  lalMMaiory 
f©r  24  In  feef©ffe  iitt  was  nefleased  iiimtt©  a Imdx  coim- 
ttaiiimiiimg  aim  A.  Mmdwmam  imesIL  Uporai  neram©wal  ©f 
dne  f©nengim  spider  16r©ram  dne  imesit  24  Inns  lafler, 
we  irec©irded  dne  nnrairamifeo'  ©f  sranndwnimg  A Mm- 
dimMs;  dy  t^pe-  Eacln  A Mmdimms;  imeslt  aimd  aim- 
yplnaeimid  was  msed  inn  ©rally  ©ra^  ttnial- 

RESULTS 

Web  coisiisesL — Oim  average  ataint  a qraiar- 
ller  ©f  dne  disseclted  A Mmdimms:  imesits  alt  ewary 
sitte  coimttaiimed  f©neigim  spidienrs  ((mmeaim  ± SE 
pir©p©ir1li©im  = 0)_24  ± 0)-0B))-  Sigpilficaimtt  silte 
aimd  bfiiniindiirol  waiiadcsm  existed  inn  dne  fte- 
(jpeamcy  ©f  f©neigim  spider  ass©cialti©rai  widn  A 
MimMmms;  imestts  ((dhii-sqnjiane  ttestts.  Site:  = 

2S-e,  dff=  1 E F < ®-0)0)2;  Lattittraide:  ^ = 20-5^ 

= 5,  F < 0)-((Mll))-  ]Hl©wewen;  ttlne  nesnnltts  ©ff  a 
imestted  AMOVA  ((LattittondelTsitel))  iimdicalled  ttlnatt 
ttlnene  was  im©  sigimifficaimtr  Daltittiiiidiimall  ttneimd  ((F  = 
1-23,  F ^ e-2(6))- 

WMle  nine  ramapnitty  ©f  ttlne  iimwaded  A Mm- 
dimms;  imestts  Inad  ©imly  ome  foreigim  spido;  as 
ramaimy  as  dwe  wene  foramnd  inn  a siimgle  imesL  Tine 
nimeanns  aimd  sttaimdand  emrons  pneseimtted  iim  Table 
1 lf©r  mnmimiitoears  ©IF  f©neig!m  spinfas  per  iimwaded 
A Mmdmwm  imestt  did  nnett  iimclraKdle  spidoliimg^ 
©r  egg  sacs  ttlnatt  wene  pneseimtt  iim  ttlne  case  ©f  a 
spidenr  raisiniig  ttlne  A Mmdmms;  imestt  as  a tonnowMB- 


iimg  site-  Wlnon  ram©ne  ttlnann  ©ime  feneigim  spiidbr 
was  necHMded  alt  a giwon  A Mmd&mws  imestt, 
70)%  ©f  Itte  ttiran^  fllncy  l3)dl©nnged  It©  ditfifianamlt 
spidker  laramiBies,  a Mglnly  sigimiicaimlt  dewialti©im 
ffironim  a cM-sqraiane  expected  ratti©  ©ff  50):50) 
samme  ws-  ranmlke  femmily  ((j^  ==  30)-4,  = 1,  F 

< 0-0)010)1))-  A nuestted  ((site  wittlniim  Battnttimde))  AM- 
OVA was  p(arff©nramed  It©  tlestt  ff©r  ^sognaplnic// 
Ibiabittalt  waniialti©im  inn  rameaim  imrairamtar  ©ff  ff©nogim 
spidens  per  Inostt  imestt;  nn©n»e  was  dettectted  ((F  = 
1-0)6,  F 0-4))- 

1dm  spider  bimilies  nepnesmltiimg  six  diffifer- 
cnlt  ff®ragiimg  sttnategies  wene  ff©raiimd  to  ffireiipeimtt 
nine  imestts  ©ff  A Mmdmmws;  ((See  Table  1 ff©r  lislt 
©ff  laramilies  aimd  geimera  wMniim  feramilies,  ass©- 
daSed  ffcniagiraig  sttnatti^es,  aimd  ttbe  ranmramarncal 
nqpneseamttatti©im  ©ff  panttncndar  ffararnilies  alt  ttlne  ne- 
specttiwe  silles))-  Tlie  dnramilial  ass©cialti©mi  ©ff  imeslt 
innwadens  '^anied  sigramdcaraittly  aram©nng  Idhe  silles 
((cM-siqiraiane  testt,  = 71-0,  = 5,  F < 

0-001))-  Tine  naimjkinng  ©ff  ttax©rai  n^)neseimttalti©im  by 
site  pnesontted  inn  Table  1 is  inn  ascomdiimg  (iMder 
((ramostt  ffreqiraiontt  {[naniilk:  = 1|;  leaslt  fteqimontt  [[naimk 
= 6]]))-  Usiimg  ttlnese  nannlkiimg^  detterramiimed  ff®r 
iimdiddniial  silles,  we  ©bttaiimed  aim  ©derail  aramonng 
site  naimkiimg  ff©r  ttbe  ffcnreigim  aviator  flkmnilies 
ff©rainnd  alt  A sttmdkmm  nnestts-  Tbe  Saltticidae,  Te- 
ttragraiattbidae,  Anaimeidae,  amd  Aimypbaeraiid^ 
wene  ttbe  ramostt  pnoramiimerailt  imestt  associates  o^er- 
al-  Tbe  Clraibioraiidae  aimd  Ageleimidae  wene  iim- 
tterramediate  fireq|raienncy  imestt  associattes  annd  ttlie 
Philodnoramidae,  Tbenidiidae,  Oysiteriidae,  aimd 
Miramettidae  woe  iimffreitpiierailt  imestt  associattes- 
We  raised  Itbese  nesnnltts  It©  sefadt  foneigim  spido 
ifamraiilies  ffor  ramcbiLsioim  inn  framltlier  sttnndies-  AM  ©ff 
ttbe  pnoramiimonlt  feanmilies  listed  above  weare  iim- 
clraided  alomg  wittb  ttbe  Agelonidae,  nepnesenit- 
iimg  iimteanomediate  visittattiorai  ffreqraieimcy  ©ff  ass©- 
ciattioffii,  aimd  ttbe  Pbilodnonimififee  nqpnesonltiimg 
iimireiqiraieimtt  associaltioim- 

Otoke  tilabL — Iim  ttbe  itwo-cboice  Vabda- 
ttiorai  ttnials,  40%  off  ttbe  spidens  wene  observed 
to  visit  bottb  cbarambos  dranriiimg  ttbe  coramse  off  ttbe 
nimitial  10-ramiim  watein  pennod  annd  %%  raiM- 
mmately  steMed  wittbiim  ttbe  connttaiimo  ©fflfeniimg 
ttbe  ffobage  as  opposed  to  ttbe  conmmecttiimg  ttimb- 
iimg  ((7%)  aimd  Eramptty  Coimttaiimo  (5%))- 

Tbe  spido  ffararnilies  ttestted  inn  ttbe  EWscntrami- 
raiattioim  ttnials  iimvoBviimg  ttbnee  cbarambos  wittb 
vanned  Bevels  ©ff  bostt  cones  dillded  sigimifficaimlt- 
ly  inn  ttbe  degnee  to  wbicb  ttbey  settltled  inn  ttbe 
choice  anemias  ((ramimminmally  coraittaiimiimg  ffobage) 
vorsraLS  inn  ttbe  nelease  Bocattnoan  ((iindtwo®&  off 
ttunbes  coimimecttiimg  ttbe  cboice  cbarambens)  ((^  = 
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laMe  H- — Meat  cemsnns  lesonlltts  fey  MiltiiMfle  amuS  siite  wiBfliimm  Mndnnate.  *Spder  Ima.  Oirfe  Wdtes:  Aramdkflaie 
((la)):  AirmuminiM^  Mrnm^mc;,  Tfete^malfflnikflae  ((Hfe)):  I^tneet-liiimc  wefes:  A^e- 

flamidae  ((2)):  Ag^lkmi^pKS^  Anmiteottsfe  Spikfeins:  TBii®ffiniiis3Kiaie  ((3)):  Mmmfmmw)pk%z,  IDfiumnmaD  Hnmmtens:  Salttikdkftaie  ((4)): 
Mytl&my,  PkMnppuiL%,  Msadlraininan  Hnmnitos:  OonBOTSBimiki^  ((^)):  CEBAmmm^  Tirmcibsllm^  AmyjifeiamiMdlae 

((5fe)):  D^stoMae  ((Sc)):  Piirate  Spi<ifats:  MiomEttikflae  ((6)):  Miimemusr;  &altllerc#-iljnmse  Wdbfs;: 

llMiiJiiiidae  ((7)):  Aw^wmAs^  TUmirwMmnL 


i MittiiiMfe  Sito 

PfafHffllieim  Mesls 
widn  Eonogm 
Spodons 

Meanm  + SE  Mnnmmtoar 
ffenogm 
SpidarsWesl 

Eiondigm  Spider  Tara^ 
^Kaimlked  inn  OMder  ef 
dg°tfwgB^’iiim^  afeuninidaiiBD£ 

V 

Cellar  Sannnmnole 

036 

1.17  + 0.11 

“3,  25a,  25fe,  211^  S4 

Mkeesmfaee 

035 

135  + 0.19 

“la,  HK  3a 

IT 

Lafte  Iktaotoe 

033 

13S  + 0.12 

“la,  2ite,  34^  452^ 

1 ailkff*  Ljeiniisa 

032 

1-19  + 0-10 

“4,  2ite,  ^5^ 

3r 

StL  Mbdks 

0.1S 

im  + 0.0® 

“Ife,  2i2a^  ^ 451^,  44 

IBettonm^  Rd 

0-11 

133  + 031 

“4,  25a,  21fe,  3^  3^ 

3r 

l^ake  Ptemtt 

0-10 

1.17  + 0.14 

“4,  2lfe,  ^ 25a,  25!b,  2y 

'WSnnd  CireA 

033 

1.47  + 036 

“Ife,  21a),  3,  3a 

34® 

OnnDdlatswille  lafac 

031 

1.10  + 0.10 

“la 

Late  Wdira 

0.16 

1.10  + 0.10 

"4,  2lai,  3 

3C 

Mdhm  IMi 

0.16 

1.0  + 0.01 

“la,  22,  ^la,  -M,  3a 

OnHewee 

034 

13®  + 033 

“5a,  21a,  3,  3fe,  ^^4,  3fe„ 

M^ssm  2. — OofflnpairiLMHm  «#  sefflfllnig  pamieniiis 

fey  fiammity  inn  IffiM^timminnallikim  dasmce  ttnialls:  Onamtoeis 
ws.  inn  cffinnttrral  ttmifee  attea  ttfhot  nadialted  ©unit  to  ttfemi^r 
cSnainmfeens  ((ConinmedlHars))™  Mnnmmteer  rf  ttiriiaifts  mnidliHraiirf 
afo®we  fear  far  eadh  fenrtmiilly. 


433,  (#■=  5,  F < ®).0001))>  Tlhie  AnnypfeaioMdiaBe 
wo^  line  major  cmntoilMBtoins  to  tfeis  sngramffiicaimt 
diffoonoe:  40%  of  llnem  seUfled  m ll»e  irelease 
aioi  as  opposed  to  iiim  line  dnamtoeirs  ((Fn^-  2)). 
M©  sngimiffieaimt  differemees  weire  exlnifeiled 
arnmonn^  due  families  im  line  pairtiojilar  cfeamfeos 
llney  seUled  m ((TFblia^  Oraily,  foliage  wMn 
Emply  Nesl  pHeseml,  aimd  folia^  wMn  Oeeim- 
pied  Mesl)  ((dhii-sqiijiaire  lesl  for  Indteirogoneily, 
^ -153,  10,  P - 0J5))  ((Kg.  3)). 

Host  spider-foreign  spider  inferac- 
iimis. — Tlniirly  mme  peiimmt  of  line  imleiraelioiin 
liials  imwolwed  a predaliom  ewonE  Une  lesuills 
of  aim  R fey  C dnn-siqpnaire  lest  sanggest  llnal  pire- 
aSalioe  ewonls  wore  mol  ewonly  distoitoaBled 
aranorng  line  spider  femmilies  pained  witln  A.  Mm- 
dimms  ((j^  — 153,  5,  F < 0.01)).  Imspee- 

lioim  of  line  imdi^diDial  cells  of  dne  dhm-sq(oiiaire 
lesl  eomldlMiilmg  mnosl  to  dnis  sigmidoiml  lesl 
nesmll  ideimlified  dne  agelonid  amid  amypfeaeimid 
trials;  gneator  fiteqpmameies  of  pnedaliom  ewemls 
weare  otosorwed  dnaim  expeetod  for  Ifeese  ceEs. 
Trie  letiragjinadnids,  annd  to  a lesser  eMeml  line 
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25  27 


34  30  19:  n 


■ Occupied  nest 
Empty  nest 
□ Foliage  Only  | 


Figure  3. — Choices  made  among  three  chamber 
types  by  foreign  spiders  that  frequent  the  nests  of 
A.  studiosiis.  All  chambers  had  foliage  present. 
Number  of  trials  at  top  of  bars.  Chi-square  test  anal- 
ysis of  frequency  distribution  among  families  was 
non-significant. 


□ Host  on  nest  associate 
■ Nest  associate  on  host 


Figure  4. — Frequency  of  predation  observed  in 
host  spider-foreign  spider  interaction  trials. 


salticids,  also  contributed  to  the  significant 
chi-square  test  result.  These  latter  families  ex- 
hibited a lower  frequency  of  predation  events 
than  expected.  The  majority  of  the  predation 
events  were  in  the  direction  of  foreign  spider 
on  the  host,  A.  studiosiis  (Fig.  4).  The  host 
predated  only  on  spiders  from  two  families: 
Philodromidae  and  Salticidae. 

With  the  exception  of  the  trials  involving 
tetragnathids,  the  settling  patterns  of  surviving 
foreign  spiders  and  A.  studiosiis  in  the  square 
arena  significantly  differed  from  the  random 
expectation  of  25%  same  side,  50%  adjacent 
side  and  25%  opposite  side  (Table  2).  The 
high  frequency  of  location  at  opposite  ends  of 
the  arena  contributed  the  most  to  the  signifi- 
cant results  in  all  but  the  araneid  trials.  In  the 
case  of  this  orb  weaver,  the  exceptionally  low 
number  of  close  distances  was  the  major  con- 
tributing cell  to  the  significant  test  result  (Ta- 
ble 2). 

Nest  status  censuses. — No  focal  nest  re- 
locations were  detected.  Comparison  of  the 
proportion  of  nests  lost  in  the  temporal  cen- 
suses to  the  overall  frequency  of  foreign  spi- 
der associates  recorded  for  the  respective  lo- 
calities suggests  that  no  significant 
relationship  exists  between  foreign  spider  as- 
sociation with  A.  studiosiis  nests  and  nest  ex- 
tinctions {R^  — 0.06;  F = 0.90,  P ~ 0.36). 
However,  in  restricting  the  comparison  to  the 
two  spider  families  that  exhibited  high  pre- 
dation rates  on  A.  studiosiis  in  the  interaction 
trials,  (Anyphaenidae  and  Agelenidae;  [Fig. 
4J),  we  found  a significant  correlation  to  exist 


between  the  frequency  of  nest  association  by 
spiders  and  nest  extinction  rate  {R^  = 0.77; 
ANOVA,  F = 31.2,  P < 0.0002;  [Fig.  5]). 

Nest  defense  trials. — No  significant  differ- 
ences were  observed  in  the  frequencies  of 
nests  suffering  predation  relative  to  the  instar 
of  the  juveniles  present  (range  tested:  instars 
1-5)  (chi-square  test,  — 1 .6,  df  = 4,  F « 
0.11).  Instar  was  thus  pooled  in  the  subse- 
quent analyses  under  the  category  juvenile.  In 
experiment  1,  juveniles  in  nests  with  their 
mothers  present  suffered  significantly  less  pre- 
dation than  they  did  in  nests  from  which 
mothers  were  removed  (chi-square  test,  x^  ~ 
8.68,  df  =1,  P < 0.003;  [Fig.  6]).  In  experi- 
ment 2,  the  mothers  suffered  significantly  less 
mortality  from  predators  when  they  had  ju- 
veniles present  compared  to  when  they  did  not 

Table  2. — Foreign  spider-host  spider  relative  po- 
sition (%)  in  square  chamber  at  end  of  interaction 
trials.  *Chi-square  test  results  significant  at  0.05  af- 
ter Bonferroni  correction.  Cells  contributing  great- 
est value  to  test  results  in  bold  type. 


Associate  Same  Adjacent  Opposite 

Family  side/corner  side/corner  side/corner 


Expected  % 

25 

50 

25 

Salticidae* 

11.6 

25.6 

62.8 

Tetragnathidae 

14.3 

57.1 

29.6 

Araneidae* 

6.7 

40.0 

53.3 

Anyphaenidae* 

4.8 

23.8 

71.4 

Agelenidae* 

0 

9.1 

90.1 

Philodromidae* 

4.0 

24.0 

72.0 
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Proportion  Nests  with 
Anyphaenidae  or  Agelenidae 

Eigure  5. — Relationship  between  rates  of  nests 
lost  in  temporal  nest  censuses  at  12  localities  (two 
replicates  at  latitudes:  26°,  28°,  30°,  32°,  34°,  & 36°) 
and  rates  of  nest  association  by  Agelenidae  and  An- 
yphaenidae in  initial  nest  census  at  these  sites  (/?° 
= 0.77). 


have  young  (chi-square  test,  — 5.44,  df  = \, 
P < 0.02;  [Fig.  6]).  Finally  an  ANOVA  com- 
paring the  mean  number  of  juveniles  lost  in 
nests  with  the  mother  present  {n  = 11,  mean 
± SE  = 1.73  ± 0.24)  and  those  with  no  moth- 
er {n  = 26,  1.77  ± 0.17)  identified  no  signif- 
icant differences  between  the  two  treatments 
{F  = 0.017,  NS):  the  presence  of  mothers  ap- 
pears to  totally  prevent  predation  from  occur- 
ring as  opposed  to  merely  limiting  the  number 
of  young  lost. 

DISCUSSION 

Foreign  spiders  frequenting  A.  studiosus 
nests. — Censuses  of  A.  studiosus  populations 
across  a broad  portion  of  its  latitudinal  range 
indicate  that  foreign  spiders  commonly  asso- 
ciate with  A.  studiosus  nests.  Salticids,  any- 
phaenids,  araneids,  and  tetragnathids  were  the 
numerically  prominent  nest  associates  across 
the  latitudinal  range  studied,  but  agelenids  and 
clubionids  were  also  quite  common.  Although 
usually  only  one  foreign  spider  was  found  in 
a host  nest,  when  two  or  more  individuals 
were  present,  they  usually  were  not  conspe- 
cifics,  but  rather  belonged  to  families  with  dis- 
similar foraging  strategies.  One  possible  ex- 
planation for  this  observation  is  that  nest 
associates  of  different  familial  affiliations 
might  exploit  different  resources  offered  by 
the  host  nest  compared  to  spiders  that  share  a 
closer  taxonomic  affiliation.  Another  possibil- 


Experiment  1 


Experiment  2 


I 

I 

IL 


Juveniles  Lost 

Juveniles  Lost 

Females  Lost 

Females  Lost 

Female  absent 

Female 

Juveniles 

Juveniles 

present 

absent 

present 

i_ 


Figure  6. — Predation  results  for  anti-predator  tri- 
als; relationship  between  class  present/absent  and 
incidence  of  predation  on  other  class. 


ity  is  that  because  spiders  have  been  shown  to 
maintain  energy-based  territories  throughout 
their  lives  and  may  even  engage  in  territorial 
cannibalism  (Riechert  1978,  1982;  Marshall 
1995;  Moya-Larano  et  al.  1996,  2002),  spatial 
exclusion  would  be  exhibited  towards  conspe- 
cifics. 

We  were  most  interested  here  in  consider- 
ing why  foreign  spiders  were  found  associated 
with  A.  studiosus  nests,  as  this  might  provide 
insight  into  whether  their  presence  had  costs 
or  benefits  to  the  host.  The  Anyphaenidae  was 
the  only  spider  family  that  significantly  settled 
in  the  tubes  that  interconnected  the  choice 
chambers  to  one  another  as  opposed  to  actu- 
ally settling  in  the  foliage  or  nests  of  A.  stu- 
diosus (Fig.  2).  The  curvatures  of  the  tubes 
provide  an  ideal  location  for  the  construction 
of  the  silk  sac  retreat  members  of  this  family 
build.  The  anyphaenids  are  a major  problem 
to  the  gas  grill  industry,  because  they  have  an 
affinity  for  the  burning  tubes  of  these  grills 
and  block  air  flow  through  them  causing  ex- 
plosions (Riechert,  personal  communication). 

While  the  other  foreign  spider  families 
chose  to  settle  primarily  in  the  chambers,  they 
did  not  distinguish  among  chambers  that  of- 
fered a foliage  cluster  alone,  one  with  a re- 
cently produced  nest  in  the  foliage  cluster  that 
lacked  the  host,  and  one  that  contained  a fo- 
liage cluster  with  an  occupied  nest.  The  sim- 
plest explanation  for  this  result  is  that  foreign 
spiders  simply  chance  upon  A.  studiosus  nests 
and  associate  with  them  at  particular  sites  be- 
cause of  generally  high  densities  of  the  host 
and  foreign  species  at  the  sites.  Another  alter- 
native is  that  all  of  the  choices  we  presented 
each  test  subject  (foliage,  silk  web,  host  spi- 
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dior))  ©oonlld  ojKe  tlfttte  pnesouoe  ®f  A.  MnMdaemam^ 
RiecBnott  ((D9^)  sfeowodl  ifat  wfineni  sdlecttmig 
wdb-snte  Dim  a flallMMaltoMy  esqpioriinmomltall  isetop, 
ttflnc  (dkejseirtt  spider  Ag^iemmpMs;  asp&wtm  ((Gorttsdhi 
D934))  DUMMie  ®fcim  dtnosc  site  Itftnatt  wane  desir- 
a]bD(e  inn  eime  mespeet  aimd  lles;s  dnaim  ideal  ion  aim- 
(DXdliien;  as  ©pposed  to  dnoosimg  site  tinatt  wane 
opttiinmaH  wiltihi  megaffd  to  fiMotib  eallegowi^  ((tenm- 
perattnnme  annd  pney  inn  dnalt  case)).  Tlnis  was  de- 
spine  tine  fact  dnatt  tine  ceimnfeiimed  site  wore 
eqimally  as  aeeessilble  as  tine  snnlbxopttiiainal  loca- 
ttionns-  Onne  explaimattionn  Riednortt  efflfoned  fear 
tinis  mesojilt  is  dnat  inn  rnmnnlttiple-goal  connttejdts  inn- 
diwidnoals  wiiB  settle  for  cfcnices  tinatt  appear  to 
be  sonbopttiimnal  becannse  fibe  laptimmimnim  dbannges 
wittb  inneneased  seardb  ttmne  ((affttor  WilMaimns 
Miclnols  19M)).  Tlnniis^  acceptiimg  a snniflable  ydt 
less  ttbann  ideal  (Oppearttiuinnit^  is  safar  ttbaim  niskinng 
eittber  ifimttninre  nonnawailabilifly  <Q>f  betttlo"  nestomces 
(e-g.,  bettttar  nnestt  saite  ane  ttakon  by  coamspeof- 
ics))  (or  wnnlnnearabilitty  associated  witb  nnott  nonak- 
inng  a choice  att  all  ((e-g-„  bonng  eattenn  by  a psrai- 
attor  while  somchinng  for  a nnestt  Mto  away  ffinoanm 
covor)).  Annotther  possibility  was  fibatt^  inn  the 
desert  ennvironmnmeett,  pney  annd  ttemnperattniire 
mmigbtt  be  comelatted:  cuninng  onn  onne  enr  the  other 
of  these  ahemmattiwes  wonnld  haw  paro^ded  the 
samme  optimmal  nesnnltt  inn  nnattniine. 

Becannse  the  foneignn  spidor  test  sonh^eetts  we 
nosed  inn  onnr  choice  trials  were  placed  inn  a mmnnl- 
tiple-go^  coMtteM,  their  inndecisionn  imnay  not 
nnecessanily  inndicalle  a lack  of  pnefibronce  ftMT 
the  altonnattiwes  we  pneseetedL  Eoliage  clnnstteirs 
conoid  cone  the  pnesennee  of  A steARSMS.  To  test; 
ffirar  coirelatted  caoes,  we  wcMold  imeed  to  conm- 
plote  addittioimal  choice  tets  m which  the 
choice  was  ammoiig  foliage  and  noon-folia^ 
cointtainiiars  with  annd  witthout  mestts  amd  host 
spidos.  Firoie  the  exporiiiiiontt  we  counpleted 
hoe.  we  can  conclude  only  that  the  fcMOgii 
spido*  tajna  teted  wone  oot  fqpehed  by  the 
presence  of  A nests  or  spidonsL  Li 

& Jackson  (1^96^  howevo;  did  find  evinloice 
of  a spidor  web^^s  nepeUing  eiiectt  on  oth^ 
d^s.  They  completed  two-chamb^  choice  e^e- 
p^iments  on  the  araneophagic  spielex;  P&wtim 
jbmbriiMJHa  Doleschal  1^9  Salti^ 

daeL  which  piefoied  to  attack  spido"  luies  in 
chamb^s  lacking  wehs  compared  to  thense 
presented  on  webs 

IJocnmexiliiig  costs  benefits. — The  in- 

teraction trial  resnlts  provided  evidence  that 
most  interactions  that  might  occur  between  A 
studioMis  and  the  sfnders  that  assocnale  with 


its  nests  wonM  be  n^pitive  (ones  that:  memnr  a 
(Dost;  to  the  host.  The  Tbtiragniiatthi(iae  were  the 
(Only  ^mnily  teted  tlott  showed  ramdomm  po^- 
tnemrang  relative  to  A Mm&Mom  m the  anenna  to 
vMch  pains  of  ^olars  wore  leleased  ((Le.^  25% 
same  (Donnmoi;  5®%  aiflacoffitt  (oonnifteis^  amd  25% 
(og^osite  (comors)).  Erar  the  other  femmilies  tett- 
e(d,  the  pained  s^(do[s  settled  sigminfi(eanntly 
nmnore  ohom  att  (opposite  comers  of  tine  anoma 
mdncatinDg  nepDslsi(on  (or  avoiolaimce  of  (one  aim- 
(OthoL  Thone  was  also  a high  iimcnidlomce  of  pne- 
(dattiem  by  tthe  fcMogpi  ^i(dlors  (on  A MMdmmm 
(dhnmnimg  fine  (coranrse  of  tlhese  ttrials-  The  anny- 
phaiomi(^  amd  agelenmids  e^dnibited  tthe  mm^coritty 
of  tthe  pre(d]atti(on  evomtts  (lmh  A MmdmMm  in  tthe 
ejqperinnn^mtt,  (dlt^ihe  the  tthatt  nmnoistt  of  tthe 
ttai^a  that;  assooateed  with  A Mnudkmm  imests 
were  langor  m mm  than  this  small  thonl(dlii(dL 
Am^SemSmsMS  pieidated  on  only  a (Donnple  of  phil- 
odronuMls  that:  wore  close  in  size  to  itt  amd  emty 
on  one  langor  ^idoq,  a saM(ei(dl,  (dhmniimg  the 
commse  of  the  inttoraidtion  trials. 

The  iimtoraidion  trial  nesnnlts  provided  an  imp- 
por  limmitt  estnmate  of  the  potential  costs  of  for- 
(^gp  spmdor  noo^  associate  to  A jtesfojMs.  As 
thore  was  imo  nnestt  pnresomtt  in  the  ttriaL  (omcoonim- 
tt^  hettweom  the  teogm  ^idor  amd  A Mmdm- 
JMS  was  highly  probable  amd  estcape  from  pare- 
dattiom  immpnrobahle.  Mev(onhdless„  resnnltts  tnonn 
tthe  (Domsnsiniig  of  active  imestts  over  timme  att  the 
12  field  site  smippcMtt  the  findings  of  the  m- 
ttoractirMn  trials.  The  freqpmomieiis^  of  the  ramge 
of  fcMogm  sgndor  ttaxa  in  host;  nests  did  not 
(Doarrelate  with  the  rate  off  loss  off  nests  att  par- 
tli(eimlar  sites.  Howevor  the  matte  of  eo-cncoir- 
roKce  of  A MmdmMm  with  anyj^haonids  and 
agelenids  (the  two  t^onilies  tthatt  preyed  signif- 
icanttly  cm  the  host  in  tthe  interaction  trials) 
was  posifivrfy  ccRcrdlated  fiP  — T?%)  with  the 
rate  of  A Mmd&gmms  nest  extindticHi.  I^l^ise  & 
Oioi  C1999I,  in  a lonoval  expomnooL  idoor- 
tified  a ^bnilar  exatiiple  of  iniraguild  piedalirMi 
in  a fenest  floor  artlinqpod  cmiunnnily.  Fre- 
ilatinMi  by  two  sfndor  feomilies.  Cteiidae  and 
Gnaphosidae^  significantly  depr^sed  tfie  pc^ 
ulafion  numbers  of  two  SMzmxmu  species  51 
mrtneoM  CHodtz  1M4|  and  51  MwidMkmss  CStrat- 
ton  1%4|.  Eurthor  stnd^  indicaled  that  the 
noted  araneophagic  ^fecls  were  exMnplor  and 
varied  both  spatially  and  tenpiMrally  fLen^ng 
& Wise  2004).  An  individual-basied  modd  of 
the  A Mudkmus;  systen  is  under  devek^ntedt 
that  will  address  the  population  conseqnoices 
of  araneophagy  to  A studwixus. 


PEMIONIS  ET  AL.— fflNnrRAGOniLB  MEST  ASSeOATTlOINIS 


Tim  mmodblinm^  effiMit  will  te'^e  to  MKcOnMib 
ttte  saigimli(C^imtt  levels  (of  incopnoiodl  pnotodtioim 
ironiQi  pnodblicDim  (o>iioodl  Iby  loiMiilnons;  aurnd  jiiiiw(s~ 
nniillesh^  mnnespecttfi^e  ®f  WlaelllBer  ttftm  imniplies 
llllBE  odsttoBDe  ®f  w&  adtnw©  aWoBisc  mntecfammsm 
noDMom  lunoMixiltaiiim-  Itt  nniKOiine  pnoMbl(^ 

IIBbM  tlliie  pno)lleclti(09m  aifGfositedl  toy  jniwonles  to  Ifflne 
nmioliDor  »Kdl  mmottlBor  to  jnwoMlcsi  is  mdbtod 
to  ttlnc  qinnaorntditty  of  isnlOk  prmonL  I%om  (ottiDor 
w«Mk  ((JcMDes  ett  adL  2007))  w©  kiroow  liBat  ttBno© 
is  ai  sn^miffioiiiit  cmindlaiioim  l]D©ttw©on  ttbi©  mninnm- 
hssT  of  jowoniles  inn  ai  aumd  im©slt  wIidddi])©-  Tin© 

silik  imeJw«!srik  mmaiy  w©!  detor  prodbteMs  fiirom 
looiimig  lltn©  Inoslt  spidlsis.  Htnimlk:  of  Idhi©  MSk  inn 
ai  nmcstt  ais  foarmniiimg  a mmaiz©;  a pnsdiator  mmi^bt  I3© 
ninilli]nin©tors  away  fioimn  ilis  pnsy  Inat  om  a dif-- 
i^ronlt  sid©  of  a silk  wall.  Manny  wdbnkHoiildinng 
^dors  Inawe  stamcttunines  ©aled  teanmor  wdbs  alt- 
ttadincd  to  Itln©  capIQuin©  w©Ib  tdbat  ffnnnndtinMn  inn  Ulnis 
way  annd  also  alortt  fitn©  w©ln  ownnor  to  ttbt©  pr©s- 
on©©  of  a potomitial  pr©daltoiL  lnn^[!©ctioin  of  tin© 
annlti~pr©dator  idrial  dalta  fail©d  to  sonppoirt  aim  al- 
lljanmattiv©  ©xplanmattiom  f«Mr  n©©ipiro©al  piott©©- 
tioin — dn©  id©a  idhiat  yonnmig  am©  ^pam©d  firom  pr©- 
daiioim  inn  dn©  p[©s©nnic©  of  dn©  mmodnor  aumd  ^©© 
i^osa  tecanns©  dn©  pnsdator  l^©ds  oim  dn©  lyp© 
of  iimdi^diuial  w©  ttam^dl©d  as  poltonttial  nftdfondor 
inn  dn©  ©jqpoinimonlL  UnDdo*  dnis  lalUto'  soonanio, 
te  iimsltann©©^  jiiiwomil©s  nnni^tiilt  offi^  dn©  nimodn$^ 
protodtioim  finomm  pnedadom  lB©caiuis©  dn©  psroda- 
tor  satos  iltsdlf  Iny  f©©dinng  om  tihom.  fonnimd 
mo  ©^don©©  for  dnis  ttyp©  of  InondStL 

Wind©  dn©  ©omnnmom  spidor  innUbittaimfls  of  so- 
cial ^idor  nncsits  an©  klqptopaiasitos  amd 
oltadw©  conimnimomsals  (Bimskiirk  19^1X  dims  is 
mot  dn©  ©as©  for  A.  Mmdmsms.  Th©  m©sts  amd 
captum©  wcins  of  dnis  ^p©ci©s  an©  npiito  snmall 
©ompancd  to  nmaray  social  simdor  ©olomics. 
Most  nncsts  am©  ^nn^©  nDotho-  mcsts  with  fli© 
aws^a^  oumbor  of  fomnalcs  picsomt  im  nnulttipl© 
f^raal©  mcsts  bdiing  dm©©  (Fiincy  199S;  Jomcs 
^ aL  2007).  Th©  most  stnuctiin©^  itsdf,  docs 
mot  pro^d©  ^pa©©  for  comimoisals^  wdiidi  us© 
dn©  support  strands  as  attacfamomt  points  for 
tb^  owai  wdns.  Radnez;  th©  Riders  that  as- 
sociate with  A.  sttMdmMis  mcsts  appear  to  h© 
attracted  to  th©  fiolia^  clmsto'  th©  mcsts  an© 
built  in  and  inlonactions  bctwcom  them  and  A 
studiosm:  ar©  other  neutral  or  costly  to  th© 
host  speoes.  W©  found  no  ©videuc©  hnr  a par- 
donlar  foraging  strati^  hunting,  am- 

bush, ofb  web)  as  haidng  a common  ^^Dct  on 
A stBidiasm;,  For  instanc©,  th©  two  orb-wcai^- 
ing  famihes  that  finequeutod  th©  nests  of  A 
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Mmdi&mms  bdnawed  difflfereamdy  to  dn©  host;  dn© 
aranneids  wo©  arnflagoonisttic,  wind©  dn©  liettnag- 
madnids  w©n©  mndilioont  to  it.  CMner  commpari- 
soams  of  dnis  l^p©  condd  imot  b©  rpnamtified  be- 
calms© ttypicaly  onnly  om©  fammdy  wMnim  a 
fibragimg  stratify  was  paronimimemdy  nqpgrcsenntted 
im  dn©  nests  of  A As  angimol  abow© 

for  dn©  ladf  of  mmimltipl©  connspecilifies;  im  dn© 
samn©  host  nest,  withim-gpdd  commpetitiom  for 
rcsomrccs  shoodd  b©  hi^ho  than  bctwcon-giuidd 
comnpcttitioim. 

Th©  rcsimlts  of  this  stnndy  nmdicat©  that  w© 
cann  add  amyphaonids  ((gonims  Amjpkmam}  annd 
agdonids  ((gemms  A^eS^nmpsis)  to  th©  saMcids 
((Jacksoe  2000))  annd  pholcids  ((Jat^som  A 
Row©  190)  that  ongag©  im  arameophagy  im  so- 
cial spidor  imests.  Althomi^  th©  saldcids  wor© 
dn©  mmost  comnimnom  nnest  associates  of  A Mm- 
dmmm  im  th©  imest  consmses,  th©  gpmora,  Hjpsitm 
annd  PJhMippim;^  commprnMmg  th©  SaMcida©  im 
this  systomn  did  mot  appear  to  b©  pronmimomt 
picdators  om  th©  hosL  Radnor  they  mmay  hawe 
imtilizcd  th©  mcsts  as  broodimg  sites;  if  a brood 
was  presomt  with  a foreign  spidor  im  th©  col- 
lected mcsts,  it  msnnally  bdonmged  to  a saMciA 
F^haps  th©  idomtidcatiom  of  am  agelomid  as  b©- 
img  am  araimeophage  is  jmst  as  surpridimg  as  th© 
failmr©  of  saldcids  to  exhibit  signnidcaimt  le^dls 
of  arameophagy  om  A Howowoi; 

while  nmoimbors  of  th©  gomms  A^elemmpMS  oc- 
ojpy  sheOt  webs  with  attached  fmmnndls,  they 
an©  kmowm  to  patrol  th©  ^©getadom  im  dn©  ri- 
cimity  of  th©  wdb  annd  also  predate  om  othor 
spider  taxa  when  ©ncommttered  ((Riechert 
1991).  Thoi©  is  ©wdomc©  that  dn©  Amyphaomi- 
dia©  may  b©  the  fordigm  spidor  taxon  that  pr©- 
somts  dn©  mc^  impoitamt  comsequomices  to  tin© 
domnographics  of  A populadoms 

tfarou^out  its  range.  While  the  agelomids  wor© 
prominomt  nest  associates  at  some  ladtudes, 
anyphaomids  won©  piesomt  at  all  ladtudles  and 
ar©  ©xon  th©  connmon  fondgn  spidor  found  as- 
scnciated  with  A Mmdmms;  nests  in  Uruguay 
eVioa  et  aL  unpublished  results).  Fdrdgn  spi- 
dor assodadon  with  A sMuiiiJfMm  n^ts  gen- 
erally piesomts  a potomdal  fitness  cost  to  A 
smidmsrns  and  th©  anyphaomids  clearly  figure 
piominoally  in  gonerating  this  cosL 
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TREBACOSA  EUROPAEA,  A NEW  WOLF  SPIDER 
FROM  HUNGARY  (ARANEAE,  LYCOSIDAE) 


Cs.  Szinetar  and  B.  Kancsal:  Department  of  Zoology,  Berzsenyi  College,  Karolyi 
Caspar  ter  4,  Szombathely,  H-9700  Hungary.  E-mail:  szcsaba@bdtf.hu 

ABSTRACT.  A new  species  of  Lycosidae,  Trebacosa  europaea,  is  described  from  male  specimens 
collected  within  reed  beds  of  Lake  Velencei  from  Hungary.  The  species  represents  the  Palearctic  sister 
species  of  the  Nearctic  Trebacosa  marxi  (Stone  1890),  and  occurs  in  a very  specialized  habitat  of  Phrag- 
mitetum  communis. 

Keywords:  Palearctic  sister  species,  lycosid  spider,  reed  beds,  scanning  micrographs 


During  a faunal  survey  of  reed  beds  within 
Hungary  we  found  male  specimens  of  a pre- 
viously unnamed  species  of  lycosid  spider  on 
the  southern  shore  of  Lake  Velencei.  The  pe- 
culiar morphology  of  the  spider  suggested  that 
it  could  not  be  placed  in  any  genus  currently 
known  from  Europe  or  Asia,  and  we  eventu- 
ally surmised  that  it  belonged  within  the  genus 
Trebacosa  Dondale  & Redner  1981.  Although 
this  genus  was  previously  known  from  a sin- 
gle named  species,  T.  marxi  (Stone  1890), 
which  is  restricted  to  North  America  (Dondale 
& Redner  1981;  Paquin  & Duperre  2003), 
there  have  been  two  recent  reports  of  a species 
of  Trebacosa  from  Europe.  Villepoux  (1995) 
reported  the  capture  of  a new  species  of  this 
genus  from  France,  and  Zhukovets  (2003) 
found  a new  species  in  Belarus.  These  two 
conference  abstracts  did  not  provide  a descrip- 
tion of  either  species.  Dondale  & Redner 
(1981)  provided  a detailed  appraisal  of  the  ge- 
nus, and  suggested  that  Trebacosa  can  be  re- 
liably distinguished  from  the  very  similar  ge- 
nus Pirata  Sundevall  1833.  The  median 
apophysis  of  the  male  palp,  which  in  males  of 
Pirata  is  rather  small  and  pointed,  is  massive 
and  armed  with  two  large,  pointed  processes 
in  Trebacosa  (Dondale  & Redner  1981). 

Although  our  reed  bed  survey  only  cap- 
tured male  specimens,  we  have  decided  to 
present  a species  description  because  we  be- 
lieve that  the  description  will  contribute  to  the 
knowledge  on  the  species’  European  distri- 
bution and  to  the  eventual  discovery  and  de- 
scription of  female  specimens. 


MATERIAL  AND  METHODS 

This  study  is  primarily  based  on  Barber  pit- 
fall  trappings  that  were  carried  out  in  the  reed 
beds  of  Lake  Velencei  between  November 
2003  and  June  2005.  Traps  consisted  of  400 
ml,  85  mm  double  cups,  with  70%  ethylene 
glycol  used  as  preservative.  We  placed  28 
traps  in  7 rows,  with  4 traps  in  each  row 
amongst  the  coastline  reeds.  All  specimens  are 
deposited  in  the  Soil  Zoological  Collection 
(former  Arachnoidea  Collection)  of  the  De- 
partment of  Zoology,  Hungarian  Natural  His- 
tory Museum  (Budapest).  The  electron  micro- 
graphs were  prepared  in  the  Hungarian 
Natural  History  Museum,  Budapest  (courtesy 
of  Dr.  Krisztina  Buczko)  with  a Hitachi  SN 
2600  scanning  electron  microscope.  The 
drawings  were  made  using  a Leica  MZ6  ste- 
reo microscope  by  Bela  Kancsal.  The  new 
species  was  compared  with  specimens  of  Tre- 
bacosa marxi:  1 $,  1 d,  CANADA,  Ontario, 
Oliver  Bog  June,  July  1987,  D.  Blades  (det. 
J.  Redner)  (These  two  specimens  are  depos- 
ited in  the  collection  of  the  first  author  (CSz  = 
coll.  Szinetar).)  The  following  abbreviations 
were  used  in  the  manuscript:  PME  = posterior 
median  eyes;  AME  = anterior  median  eyes; 
ALE  = anterior  lateral  eyes.  Measurements 
(mm)  are  expressed  as  means  ± SE. 

TAXONOMY 

Family  Lycosidae  Sundevall  1833 
Genus  Trebacosa  Dondale  & Redner  1981 

Type  species. — Pirata  marxi  Stone  1890, 
by  original  designation. 

Remarks. — The  only  named  species  cur- 
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Fi^mes  1—4- — Male  palp  cjf  TsiEbacosa  sp^esz  I-  Left  of  T.  etenrfmem^  vemial  ¥iew;  2-  Left  pailHi 
of  r.  marsi^  venlial  ¥iew;  3.  Apical  dSvisioii  of  male  gemtoJ  bulb  €if  71  europaea,.  ¥eiitml  Tiew;,  4.  Apical 
cfi¥isi«iii  of  male  ^nitaf:  bulb  of  71  nmnd^  ventiai  view. 
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KgSMes  5-Su — fttodBamn  rf  tfne 

pail^  of  Tmbmcmsm  5.  Twe^Bmcvmm  eman^msmy. 

'vemloll  ¥iew;  ^ H rmmxiy,  ispontrall  wiewr;  X X 
mpmem^  li^toraifl  S.  T.  mmn^  l^l^giiall  ¥irw_ 


loid^  infirlufilgdl  in  Tnebme^mm  is  X mMsnm  fifVMon 
IMoHli  Amork^  |l>oiifilaile  & Rednior  19^1; 
quin  ^ Dupoie  20IB|.  Tlii^  disconw^^j  df  Eu- 
ropoiii  ef  Twg'lmcmsa  fYillqioiiiiL  1995; 

Zhiik€»wts  2003)  ej^painds  the  ^eograipliic 
distribntioii  of  tdie  gonus^  and  One  dkssoiptkjfi 
of  a new  ^leoes  finom  Hnn^iy  piesenled  faoe 
is  on^  the  second  species  of  Ttneba€*ma  to  he 
named. 

Ttwbacosa  euwttpe^a  new  species 
Kgs.  1,  X X % II*  13 

Material  examined. — Holotjpe  male: 
HUNGARY:  Mez^HA  Lake  Yeloico  Basim 
Istein  Chemel  Biid  Obseixatorj  147^1  I'M, 
ISf^'E),  Bailior  pitKD  trap,  30  Jane  2QCM, 
Cs.  Szinetar  & B.  Kancsal  PINHMB).  l^ra- 
t]fpes:  4 malesy  same  localioii  and  colle^ras, 
30  Jane  20fM  fHNHMB);  10  males,  same  lo- 
cation and  cxdkctois,  25  Ja%  20CH  CHNHMB); 
1 male;  same  location  and  colleclois,  3 June 
2005  fHNHMB). 

Etfmolog^. — Uie  species  name  r^ris  to 


due  cnmnreiiiitl]^'  kmiowiOD  dlosttiriih«iiltM)iii  of  the  spe- 
diesv 

Diagpiio^i. — Tmbmi£w>mm  ewm^em  canm  foe 
disttingiiiiished  foromiii  X mmnnd  as  fohlows:  the 
mnediaiiiB  aipophijsis  ((Kgs-  5-S))  is  1 .2  tomiies  Boini- 
ger  thianm  iMoad  hm  T.  mumnd  anmdl  11.7  thmies  Doiiik 
gor  thianm  llMoad  hm  X ewmpm^my.  anad  the  tower 
pnocess  of  tdise  imediiaiim  aipoiprJiii^siis  is  simmillanr  to 
hm  71  mmnrm  fount  the  apper  process  is  short- 
er amd  mmore  poaiiiitedL  The  upper  foranmchi  of  the 
tennniimiail  apopiojsis  is  ctoanrlly’  reiiesed  ventiraill- 
1^*  whille  irai  71  mmiwm  it  is  fotonaitlly  ■ roiaiiiided 
((KgSw.  13,  14).  A ceiiiittiraiB  teguiBar  process, 
wfnkhi  lies  foehmd  the  imiediaiim  apophiysis,  is 
sofontiriaiiiiigBiillar  in  X emmipmem  ((Kg.  3)  and! 
MMJiraded  in  71  mnmarM  ((Mg.  4).  Also,  the  food^ 
dimensions  of  71  ewmpmem  aure  one-thiiird 
^onalllo'  than  those  of  71  rnmansiz  71  ewr&pmem 
{n  = 10):  total  length  4.75  ± 0.2S  mm;  car- 
apace length  23  ± 0.16  mm;  carapace  width 
1.6  ± 0.1  mm;  and  71  mumnd  ((taken  hrom  Oon- 
daJSe  & IWl)  {m  = 20):  total  tomgth 

6.25  mm;  carapace  tomgth  3.4  ± 032  mm; 
cairapace  widdn  1.6  ± 0.1  mm. 

IJisseriptiim. — Mmle:  Carapace  dark  or- 
ange. Three  hght-cotoired  stripes  in  median 
line,  line  and  the  line  of  posterior  lateral 

eyes;  the  M^bt  median  Ime  is  fcmnd  alkmig  the 
entire  cairapace  in  some  specimens,  whille  the 
two  lateral  light  stripes  are  limited  to  the  pars 
cr^iohca.  radial  snipes  and  carapceal 

margin  dark  forown.  Eye  held  slightly  darker 
than  remainder  of  carapace.  FME  row  wider 
than  fimntal  eye  tow.  AME  slighlily  larger  than 
ALE. 

Oielicerae:  with  3 prolateral  and  2 letiolat- 
eral  teeth;  color  yeUow-lMownisli,  similar  to 
color  of  stomam  and  1^  coxae. 

Abdomen:  tnrown,  hearing  a lanceolate 
mark  on  anterico'  half  of  dmsnm:  hhined  tight- 
color^  small  spots  form  a pattern  towards 
Old  of  abdomen;  posteri€»r  thiid  of  abdofnen 
with  a few  darker  transrosal  spots;  central 
side  hghier  than  dorsal  side;  €X)»Ior  yeMow- 
hrownidi,  without  any  ^pots;  spirmoets  slight- 
ly datko-  than  central  side  of  ahdomen;  hgfater 
color  of  rentral  side  contiiiites  upwards  on 
^de  of  ahdomen  and  whoi  riewed  from 
abore,  forming  a fiame  around  dorsal  pattern. 

Legs:  onifomily  yellow  orange.  Setae  in  = 
10):  femur  I:  iloffsal  3,  prolatoal  0-1,  refiolat- 
eral  CL  tibia  1:  dorsal  0-1,  piolateral  1-2,  retro- 
lateral  2,  xentral  2p;  hasilarsiis  1:  dorsal  O, 
prolateral  1-2,  retrolateral  0-2,  central  2p. 
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Figures  9,  10. — Scanning  micrographs  of  the  male  palp,  ventral  view,  of  Trebacosa  species:  9.  T. 
europaea;  10.  T.  rnarxi. 


Palp:  median  apophysis  (Figs.  1,  9,  11) 
very  large,  1.7  times  longer  than  wide,  and 
with  two  large  pointed  processes,  each  sub- 
equal in  size  (Figs  7,  11);  upper  process  bent 
out  only  slightly  towards  terminal  apophysis, 
and  bent  apically  almost  perpendicular  to 
main  axis  of  median  apophysis  (Figs.  1,  9); 
upper  branch  of  terminal  apophysis  clearly 
bent  basally  (Fig.  13);  central  tegular  process, 
which  lies  behind  the  median  apophysis,  sub- 
triangular  (Fig.  3);  embolus  long  and  slender, 
terminating  near  terminal  apophysis;  cym- 
bium  yellow  orange;  hairs  not  modified. 

Somatic  features  {n  = 10):  total  length: 
4.75  ± 0.28  mm;  carapace  length:  2.5  ±0.16 
mm,  carapace  width:  1.6  ± 0.1  mm. 

Female:  Unknown. 

Distribution. — Hungary. 

Natural  history. — The  typical  habitats  of 
r.  rnarxi  are  swamps,  marshes,  sphagnum 
bogs,  and  wet  leaf  litter  (Dondale  & Redner 
1981),  and  our  data  demonstrate  that  T.  eu- 
ropaea occurs  in  similar  wetland  habitats.  The 
two  previous  reports  of  Trebacosa  in  Europe 
also  mentioned  similar  habitats  (Villepoux 
1995;  Zhukovets  2003).  Specimens  of  T.  eu- 


ropaea were  collected  in  a reed  bed  on  the 
southern  shore  of  Lake  Velencei.  The  domi- 
nant species  of  the  shoreline  association 
(Phragmitetum  communis)  is  Phragmites  aus~ 
tralis.  Further  species  include  Typha  angusti- 
folia,  Eupatorium  cannabinum,  Calystegia  se- 
pium,  Solanum  dulcamara,  Echinocystis 
lobata,  Lycopus  europaeus  and  Mentha  arven- 
sis.  The  specimens  were  captured  5-15  m 
from  the  open  water  surface.  The  soil  water 
in  this  zone  is  very  close  (2-5  cm)  to  the  soil 
surface  and  the  decaying  plant  material  and 
mosses  are  continuously  soaked  with  water. 

We  collected  and  identified  3,922  speci- 
mens of  89  ground-dwelling  spider  species 
from  reed  beds  between  November  2003  and 
June  2005.  Several  species  were  found  that 
are  rare,  habitat  specialist  spiders  of  European 
reed  beds,  indicating  the  natural  value  of  the 
area.  Some  interesting  spider  species  that  co- 
occurred with  Trebacosa  europaea  included: 
Ero  cambridgei  (Kulczynski  1911);  Crustuli- 
na  sticta  (O.  Pickard-Cambridge  1861);  Ar- 
aeoncus  crassipes  (Westring  1861);  Entele- 
cara  omissa  (O.  Pickard-Cambridge  1902); 
Glyphesis  servulus  (Simon  1881);  G.  taople- 
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Figures  11-14. — Scanning  micrographs  of  apophyses  in  male  palps  of  Trebacosa  species:  11.  Median 
apophysis  of  T.  europaea,  lateral  view;  12.  Median  apophysis  of  T.  marxi,  lateral  view;  13.  Terminal 
apophysis  of  T.  europaea,  lateral  view;  14.  Terminal  apophysis  of  T.  marxi,  lateral  view. 


sius  Wunderlich  1969;  Pelecopsis  mengei  (Si- 
mon 1884);  Walckenaeria  unicornis  (O.  Pick- 
ard-Cambridge  1861);  Pirata  tenuitarsis 
(Simon  1876);  and  Argyroneta  aquatica 
(Clerck  1757). 

The  majority  of  the  dominant  spider  species 
were  tolerant,  commonly  occurring,  ground- 
dwelling species:  Alopecosa  pulverulenta 
(Clerck  1757);  Pardosa  prativaga  (L.  Koch 
1870);  Trochosa  ruricola  (De  Geer  1778);  An- 
tistea  elegans  (Blackwall  1841);  Agraecina 
striata  (Kulczyhski  1882);  Drassyllus  luteti- 
anus  (L.  Koch,  1866);  Trachyzelotes  pedestris 
(C.L.  Koch  1837).  Rare  orb-weaver  species. 


such  as  Larinia  elegans  Spassky  1939  and  L. 
bonneti  Spassky  1939  were  also  found  (Szi- 
netar  & Eichardt  2004).  The  male  specimens 
of  T.  europaea  were  collected  from  May  to 
July,  which  is  likely  to  represent  the  main  ac- 
tivity period  of  both  sexes.  However,  we  do 
not  have  data  on  females. 

Biogeography. — The  discovery  of  Euro- 
pean species  of  Trebacosa  (Villepoux  1995; 
Zhukovets  2003)  has  shown  that  the  genus  is 
present  in  both  the  Nearctic  and  Palearctic  re- 
gions and,  if  all  European  populations  are 
eventually  found  to  be  conspecihc,  T.  marxi 
in  North  America  and  T.  europaea  in  Europe 
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ME¥]IS;TOM  of  'IME  lOTOlMOFICAIL  SFIDIEM 
CHOTS  MACmmUS  (AjEAMMAM,  SFAMASSIPAMI 

A.  IRIhBTiiifs:  UlMmattme  <ie  Ait1tir%KMfes^  limMsito  EnoltiMallia^  Aw^  ¥iiftall  Era4 
150(0,  CEP  (05S03-900,  Si®  PaanB®,  S^  Erasii;  I>epsMitMiiii^^  (db  Zbdlo^na,  (iie 

Bikiooiic5ia'&,  OmworsiidWte  db  So  Eamil®,  So  Pamil©,  SP  Er<fflsiiL  E-miml:  orasjrihoms^ 
BMflfcannl^^ 


ABSULMTT.  nbe  SjpanassM  ^raras  Mmarmm'S  SiiiraiMam  1M7  iis  icewlsefl,  tlfliie  %pe  spedbs,  ML.  mmdmmm's 
.?Siiniminnn  1 W?,  iis  macfe^nrhlfaedl  3m(fl  iM&m  jpcGtMsmemws  Sdlnamlbdl  1*^53  its  tteMstfennofl  tt©  ttBiic  DReanolbs  lai® 

life^cmiThmdl  amyd  ii]IIliiitigllr<Me(i  ite  ttihe  iiinst  tliiimDie.  MLmorimm  imiMsm  (C^p(©[maoD(©  1935  ik  placod  m imoeiram^  .'mM's 
iami  a mifw  ^spodk^  Mmarwmu^  ik  desoriilbol  ifiK©iiim  tfiie  .'styttes  (otf  amd  MM©  Cinoiss©,  Bread. 

mtew  .‘Sjprabs^  .^Sndih  .^yniioiikia 


TIhie  tta!«MMMiiM(C  MsdHMy  ©If  illiie  gsmiuts  Mmciri- 
imm  SnnnDoim  IWI  m snDodhM:  (DonnlfiDi'smmg..  Ute 
^nnaas  wm  ©iriigiimlj  prapotssdl  fey  Sbhiimmi 
((1M7))  tt©  Modliiiide  ttlnipse  Eodnn  ^spedbs:  tffiike 
Hype  ‘spodbs  Mmcirmmm  Mimcmmm  SnnjMMn  1M7 
i&©iiim  S»  PmI©  (db  Olwo]^  anKfl  M.  IhmagSjpm's 
Siinmmn  1^^  ffeMm  fbonl^  E©(a,  fe©liii  iiim  Hfee 

:aiiiiil  M.  Mmmmw'S  Simnoim  W? 
inomm  Mii©  (iie  iMadk©,  Ml©  (ie  J»td©. 

lam  ye»s  lattoi;  SiiinmoBii  ((1^9?))  ,‘stfcatei  ttteai  d- 
tinoni]^  fe  plliKOoi  M.  mmoidmEom  nm  ^ .'eepeaollie 
gemmiKS  fee  (ooiuiM  nnot  fete  msm  tiiyitt  ttfels  ^spedbs 
im©(t  (DOHn^eimamc  wfillfe  ilfe©se  ©f  flliie  gomiijis  Spmr- 
mmm  W^tcfeoioar  IWS.  Me  ttrcann^d^niai  tifee 
spodbs  It©  Sjpmrnwms  feontt  ssaiiii  imotiiiiiimg  wlolt- 
s©ewar  jafeout  ttfese  loimfflinmiifflig  M.  Iksmgnp^'s  ansi 
M.  Ealka;  mm  1911,  ItainumofeewUh 

teanttsfanoi  M.  mmdmeaM  to  OSam^  Waldkomaar 
lOI  saimi  feMnmtallly  .'symemiyimimzai  feottfe  ^snisna. 
Inn  aiiittnionoi  fee  pm^posed  ttfee  naew  nomme  Mitirmc- 
mrn  far  OEmm  pneooamjpoi  fey  Sii- 

mmoim  ((IWO))-  Years  latto;  Mcoemor  ((1951))  pRO- 
posed  ttfee  anew  nomme  km/ii^ap(edmiLim  fer  M. 

pieoeonpied  fey  Waildkomaar  ((lOl))- 
Inn  1955,  Mmcirmmm  was  nmmjpiiiidiltlty  newaliitdalt- 
©d  fey  CapcMifflioo©,  (desoriiteed  Mmcirmam 

maMeifi  C^ptcMiiaeoo  1955,  femed  ©m  ja  nnnilb 
it©ffim  Manuefe©  Onaimde,  Aopnm,  VenneiMiiella. 
OoBoe  ai^dm,  niKoilfenimg  was  sand  jafecoomt  eiiltliiar  O. 
Jkrm^picAiiitim  ((M.  ^maig^ms}  m:  mWrmcOim  ((M. 
mtmimmmm%,  wfentefe  to  (dalfie,  nemiBaiinn  non  ttfee  ^eimnns 
OBm..  Afefeonn^  ttfeese  jspedbs  ae  (dbaly  nnott 
OMi^fliieirib  wfillfe  ttfee  tlype  speefies  (rf  OVmm.^  0_ 
(mrgdkmm's  ((Wdetonaor  W05)X  ttfeey  (cammott,  jalt 
pnesonit,  fee  pQaoed  fiim  any  (ottfes^  iknotowim  Kamila'S 


©f  Sparassfidae.  Ham's,  nmmttfil  ttfee  pnesesralt  stedly, 
ttfee  ^ennms  Mmcirmmm  was  (oommposed  ©f  (CMiilly 
ttw©  .'speeibs,  M.  mMKmmim  and  M.  wmEciri^  to(Oltfe 
]kim©wnn  ©only  f[©m  modes. 

Inn  itliiiis  stniK^^,  a new^onn  (of  ttfee  ^emims  Mm- 
(armmm  is  pncfseimltad.  Hue  ttype  speoes,  M.  mac- 
dbrneam.,  is  nedesorfifeed  aii  OMm 
Scefeemfed  1953  is  tlranslfenied  to  ttfee  ^omms. 
Htdr  femnalbs  ae  (desoifeed  aud  filfensttralled  for 
ttfee  ffirstt  ltfimme„  fen  addfiltikm,  a miew  j^peefies  iis 
(desonifeed  ffomn  Para  amid  Mato  Onoss©,  ErazfiL 
Mmcirmmm  mmUlleiri  is  fommid  mi©tt  to  fee  (©©m^entemc 
witlfe  ttfee  ttype  speeibs,  M.  Mmcameam.^  amid,  tlfems, 
is  tpiaeed  as  mmeinkim  mmnltfil  iumtlfear  fan©wl- 

ed^  <rm  ttfee  PeottinojMical  Spara'ssidae  ffamraKa  is 
altltafinned. 

MEIMOOS 

Hoe  mmattetiall  eMamfimied  fedlomi^  to  ttfee  fol- 
l©wfinng  finnsitfiltimttioms  ((AfeilMewfialtfi©m  amid  (omratkor 
fen  paneimltfeesis)):  Ammotieaim  Mmssmmm  ©ff  Maltninral 
Mistaiy,  Mew  Yenik  ((AMMM,  MX  IFIlaltmiikX)); 
Imtsttillimto  Emttannitann,  Sa©  Pannl©  ((lESM  AJD„ 
Bnesoowfitt)),  Mmsem  (de  Oomaas  Mattmirais  (da 
Emimdaga©  Zioofeottanfiea  d©  Mil©  Oramide  d©  Snnl, 
Potrto  Al^me  ((MCM,  E.M.  Emidkmp)^  Mmsem  (de 
Cioracia  e Tfoomoto^ia  (da  POO/MS,  Port©  ADe- 
gie  ((MCll^  AJC  Lisc)X  Mm'sem  Macfiotmal  (d© 
Mi©  (de  Jarndk©,  Mi(©  (de  JamidiiR©  ((MMMJ,  AJB. 
Mmray)),  Mmse©  (de  Da  Umiiwarsitdad  Cbmltral  (de 
Caraeas,  Caracas  ((MOO^  M.  Canudia));  Mmsem 
(de  ^©©lo^ia  (da  Unniiwrsfidade  de  Sa©  Pamil©, 
S©  Pannl©  ((MZSP  M.  Pfinnto  (da  M.(®dlna)X  Sttaa- 
tdibfees  Mmsemmm  tfifiir  Mattnmrikminnde  Kanfemilliie, 
IKantomfee  ((SMMM,  M.  M©lfer));  Mmsdnmm  Ma- 
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tional  d’Histoire  Naturelle,  Paris  (MNHN,  C. 
Rollard);  Naturhistorisches  Museum  Basel, 
Basel  (NHMB,  U.  Wtiest);  Museum  of  Natu- 
ral History,  Smithsonian  Institution,  Washing- 
ton DC  (USNM,  J.A.  Coddington). 

Abbreviations  used  throughout  the  text  are: 
ALE  = anterior  lateral  eyes;  ALS  = anterior 
lateral  spinnerets;  AME  ” anterior  median 
eyes;  d = dorsal;  p = prolateral;  PLE  ==  pos- 
terior lateral  eyes;  PLS  — posterior  lateral 
spinnerets;  PME  = posterior  median  eyes; 
PMS  = posterior  median  spinnerets;  r “ re- 
trolateral;  v — ventral.  Measurements  are  in 
mm.  Epigyna  were  dissected  and  submerged 
in  clove  oil  to  study  internal  structures.  Mi- 
crographs were  obtained  with  a JEOL  (JSM 
840A)  scanning  electron  microscope  from  the 
“Laboratorio  de  Microscopia  Eletronica  do 
Departamento  de  Ffsica  Geral  do  Institute  de 
Fisica  da  Universidade  de  Sao  Paulo  (USP)”. 

TAXONOMY 

Family  Sparassidae  Bertkau  1872 
Genus  Macrinus  Simon  1887 

Macrinus  Simon  1887:470;  Caporiacco  1955:404; 
Platnick  2006. 

Sparassus  Walckenaer  1805:  Simon  1897:37  (in 
part) 

Olios  Walckenaer  1837:  Petrunkevitch  1911:503  (in 
part). 

Type  species. — Macrinus  succineus  Simon 
1887  by  original  designation. 

Diagnosis. — Species  included  in  the  genus 
Macrinus  are  distinguished  from  the  remain- 
ing Sparassidae  by  the  twisted  tegulum  (Figs. 
22,  28,  34)  with  distal  prolateral  laminar  pro- 
jection (LP,  Figs.  23,  29,  35)  and  a fulcrum 
(F)  with  a prolateral  dorsal  serrated  projection 
(SP)  (Figs.  17,  18,  21,  27,  33)  on  the  male 
palp.  Females  are  distinguished  by  the  round- 
ed lateral  lobes  (LL)  that  partially  cover  the 
median  septum  (MS)  in  the  female  epigynum 
(Figs.  24,  30,  36),  by  the  spermathecae  with 
a hyaline  sac-like  head  (SH)  and  a small  base 
(SB)  (Figs.  25,  31,  37)  and  by  the  general 
course  of  the  internal  duct  system  (Figs.  26, 
32,  38). 

Description. — Total  length  (males  and  fe- 
males) 10.1-22.3.  Prosoma  slightly  longer 
than  wide  (Fig.  19);  cephalic  region  slightly 
higher  than  thoracic  region,  gradually  flatten- 
ing posteriorly.  Fovea  conspicuous  on  poste- 


rior third  of  prosoma.  Eyes  arranged  in  two 
rows,  the  anterior  very  slightly  recurved  or 
straight;  AME  larger  than  ALE  and  more  dis- 
tant from  each  other  than  from  laterals.  Pos- 
terior eye  row  straight;  PME  smaller  than  PLE 
and  slightly  more  distant  from  each  other  than 
from  laterals  (Fig.  19).  Clypeus  low,  less  than 
AME  diameter.  Chelicerae  longer  than  wide. 
Cheliceral  groove  with  two  promarginal  teeth, 
the  basal  smaller,  and  five  retromarginal  teeth, 
four  subequal  and  a smaller  basal  one.  Inter- 
marginal denticles  absent  (Eig.  1).  Internal 
keel  with  10-12  strong  setae,  arranged  in  an 
irregular  row  (Figs.  1,  2).  Labium  rebordered, 
slightly  wider  than  long.  Endites  slightly  con- 
vergent, longer  than  wide  with  a dense  scop- 
ulae  in  internal  margin.  The  outer  margin 
slightly  concave  (Fig.  20).  Serrula  with  a sin- 
gle row  of  denticles  (Fig.  3).  Sternum  as  long 
as  wide,  slightly  projected  between  coxae  IV 
(Fig.  20).  Legs  laterigrade  (2143).  Leg  spi- 
nation  in  males:  femora  I-III:  dO-1-1;  pi- 1-1; 
rl-1-1;  femur  IV:  dO-1-1;  pl-1-1;  rO-0-1;  tib- 
iae I~II:  d 1-0-1;  pi -0-1;  r 1-0-1;  v2-2-0;  tibiae 
III-IV:  dO-0-1;  pi -0-1;  r 1-0-1;  v2-2-0;  meta- 
tarsi I-III:  pi- 1-0;  rl-1-0;  v2-2-0;  metatarsi 
IV:  pl-1-1;  rl-1-1;  v2-2-0.  Leg  spination  in 
females  as  in  males,  except  tibiae  I-IV:  dO. 
Metatarsi  I-IV  with  trilobate  membrane  with 
median  hook  slightly  more  developed  than  lat- 
erals (Fig.  4).  Tarsi  and  anterior  half  of  meta- 
tarsi scopulate.  Tarsal  organ  capsulate  with 
oval  opening,  located  dorsally  at  the  distal  end 
of  tarsi  (Fig.  5).  Trichobothria  present  on  dor- 
sal tibiae  metatarsi  and  tarsi,  arranged  in  two 
parallel  rows  that  converge  to  a single  file  on 
posterior  half  of  tarsi  and  on  metatarsi.  Both- 
rium  with  crescent  plate,  with  few  transversal 
distal  grooves,  projected  over  a smooth  basal 
plate  (Fig.  6).  Tarsi  with  pair  of  pectinate 
claws,  with  25-30  teeth,  and  claw  tufts  (Fig. 
7).  Female  pedipalp  with  a single  pectinate 
claw  (Fig.  8).  Opisthosoma  oval,  longer  than 
wide.  Six  spinnerets:  ALS  contiguous,  conical 
and  bi-segmented.  Basal  segment  slightly 
elongate  and  cylindrical.  Distal  segment  short 
and  truncated  with  a pair  of  major  ampullate 
gland  spigots  and  several  piriform  gland  spig- 
ots (Figs.  9,  10);  AMS  conical  and  short  with 
pair  of  minor  ampullate  gland  spigots,  2-4  cy- 
lindrical gland  spigots  and  20-25  aciniform 
gland  spigots  (Fig.  11);  PLS  conical  and  bi- 
segmented.  Basal  segment  slightly  elongate 
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Figures  1-6. — Macrinus  succineus  Simon,  male:  1.  Right  chelicerae,  dentition;  2.  Keel  at  base  of  fang, 
detail  of  setae;  3.  Left  endite,  serrula;  4.  Metatarsus  I,  trilobate  membrane;  5.  Tarsus  I,  tarsal  organ;  6. 
Tarsus  I,  base  of  trichobothria. 


and  cylindrical.  Distal  segment  short  and  trun- 
cated with  many  aciniform  gland  spigots  (Fig. 

12). 

Palp:  Tibia  slightly  elongate  with  one  short 
retrolateral  and  one  long  prolateral  spine  at  the 
base  (Figs.  22,  28,  34).  RTA  short,  distally 
curved  and  tapered  with  a slightly  swollen 
area  at  the  base  (Figs.  13,  14,  22,  28,  34). 
Cymbium  elongate,  covered  with  short  slen- 


der hairs,  with  oval  alveolus.  Tegulum  twisted 
(Figs.  22,  28,  34);  retrolaterally  with  either  a 
spiny  field  (Figs.  15,  23,  29)  or  a short  pro- 
jection (Figs.  16,  34);  distally  with  a retrola- 
teral laminar  projection  that  partly  supports 
the  median  section  of  the  embolus  (Figs.  23, 
29,  35)  and  a prolateral  fulcrum  with  a dorsal 
serrated  projection  (Figs.  21,  27,  33).  Embolus 
long  and  filiform,  anteriorly  curved  back- 
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Figures  7-12. — Macrinus  succineus  Simon:  7.  Male,  tarsus  I,  claws;  8.  Female,  pedipalp,  claw;  9.  Male, 
ALS;  10.  Female,  ALS;  1 1.  Male,  PMS;  12.  PLS  (AC  = aciniform  gland  spigots;  MAP  = major  ampullate 
gland  spigots;  mAP  = minor  ampullate  gland  spigots;  N = nubin;  PI  = piriform  gland  spigots;  T = 
tartipore;  TO  = tarsal  organ). 


wards  and  resting,  posteriorly,  in  the  fulcrum 
(Figs.  17,  18,  22,  28,  34). 

Epigynum:  Epigynal  field  with  pair  of 
rounded  lateral  lobes  slightly  covering  the  me- 
dian septum  and  a pair  of  copulatory  openings 
(CO,  Figs.  24,  30,  36).  Vulva  with  copulatory 
duct  (CD)  long  and  U-shaped.  Spermathecae 


head  (SH)  hyaline  and  sac-like,  connected  to 
small,  slightly  elongate  base  (SB)  by  a long 
and  narrow  stalk.  Fertilization  ducts  (FD) 
short  and  curved  (Figs.  25,  26,  31,  32,  37,  38). 

Distribution. — Neotropical.  Known  from 
South  America,  from  southeastern  Brazil  to 
Venezuela. 
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Figures  13-18. — 13.  Macrinus  succineus  Simon,  male,  left  palp,  RTA;  14.  Macrinus  pollexensis  (Schen- 
kel),  male,  left  palp,  RTA;  15.  M.  succineus,  left  palp,  tegulum,  retrolateral  spiny  field;  16.  M.  jaegeri 
new  species,  left  palp,  tegulum,  retrolateral  projection;  17.  M.  succineus,  left  palp,  serrated  projection  at 
base  of  the  embolus;  18.  M.  pollexensis,  left  palp,  serrated  projection  at  base  of  the  embolus. 


Composition. — Macrinus  succineus  Si- 
mon, Macrinus  pollexensis  (Schenkel)  new 
combination,  Macrinus  jaegeri  new  species. 

Insertae  sedis, — Macrinus  milleri  Capo- 
riacco  1955:404,  figs.  57a-b  (Male  holotype 
from  Rancho  Grande,  Aragua,  Venezuela,  de- 
posited in  MUCV  810,  examined);  Platnick 
2006. 


Macrinus  succineus  Simon  1887 
Figs.  1-13,  17,  19-26 

Macrinus  succineus  Simon  1887:470;  Platnick 
2006. 

Sparassus  succineus:  Simon  1897:46. 

Olios  succineus:  Petrunkevitch  1911:503;  Roewer 
1954:709;  Bonnet  1958:3181. 
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Figures  19-26. — Macrinus  succineus  Simon:  19.  Male,  prosoma,  dorsal  view;  20.  Labium,  endites  and 
sternum,  ventral  view;  21.  Left  palp,  prolateral  view;  22.  Ventral  view;  23.  Retrolateral  view;  24.  Female, 
epigynum,  ventral  view;  25.  Vulva,  dorsal  view;  26.  General  course  of  internal  duct  system  (CD  = 
copulatory  duct;  CO  = copulatory  opening;  E = embolus;  F = fulcrum;  FD  = fertilization  duct;  LL  = 
lateral  lobes;  LP  = laminar  projection;  MS  = median  septum;  SB  = spermathecae  base;  SF  = spiny  field; 
SH  = spermathecae  head;  SP  = serrated  projection).  Scale  lines  = 1.00  mm. 


Type  specimen. — Holotype  male,  Sao  Pau- 
lo de  Olivenga,  Amazonas,  Brazil  (03°27'S, 
68°47'W)  (MNHN  7316),  examined 

Other  material  examined. — SURINAME: 
Marowijne:  1 6,  Anapaike  Village,  Lawa 
River  (05°42'N,  54°00'W),  1$,  8-29  Novem- 
ber 1963,  B.  Malkin  (AMNH).  ECUADOR: 
Francisco  de  Orellana:  Reserva  Etnica  de 
Waorani,  1 km  S.  Onkone  Gare  Camp 
(00°39'25.7"S,  76°27'10.8"W),  10  October 


1994,  T.L.  Erwin  et  al.  (USNM).  BRAZIL: 
Amazonas:  2 d,  Presidente  Figueiredo,  Usina 
Hidreletrica  de  Balbina  (02°02^S,  60°02'W), 
1987-1988,  Equipe  IBSP  (IBSP  7347;  7344); 
1 d,  Manaus,  Igapo  Taruma-Mirim  (03°06'S, 
60°01'W),  8 December  1976,  H.  Hofer 
(SMNK);  1 $ , same  data  except  10  November 
1976  (SMNK);  1 $ , same  data  except  14  Feb- 
ruary 1983  (SMNK);  Acre:  1 9,  Rio  Branco 
(07°3US,  73°01'W),  6 November  1995,  E.R 


Figures  21-^2. — Macrinus  pollexensis  (Schenkel):  27.  Male,  left  palp,  prolateral  view;  28.  Ventral  view; 
29.  Retrolateral  view;  30.  Female,  epigynum,  ventral  view;  31.  Vulva,  dorsal  view;  32.  General  path  of 
internal  duct  system.  Scale  lines  = 1.00  mm. 
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Figures  33-38. — Macrinus  jaegeri  new  species:  33.  Male,  left  palp,  prolateral  view;  34.  Ventral  view; 
35.  Retrolateral  view;  36.  Female,  epigynum,  ventral  view;  37.  Vulva,  dorsal  view;  38.  General  course  of 
internal  duct  system.  Scale  lines  = 1.00  mm. 


Ferreira  (IBSP  7008);  Sdo  Paulo:  \ 6,  I ju= 
venile,  Campinas,  Fazenda  Rio  das  Pedras 
(22°53'S,  47°04'W),  9 May  1974,  C.R.  Bertim 
et  aL  (IBSP  26794);  1 S,  Primavera,  Usina 
Hidreletrica  Engenheiro  Sergio  Motta  (21°58'S, 
49°58'W),  January-February  2000,  Equipe 
IBSP  (IBSP  29979);  Mato  Grosso  do  Sul:  1 
d,  1 9,  Anaurilandia,  Usina  Hidreletrica  En- 
genheiro Sergio  Motta  (22°22'59"S, 


52°48'42.4"W),  15  November-23  December 
1998,  Equipe  IBSP  (IBSP  23492,  23356).  BO- 
UfVIA:  1 d,  no  further  data  (AMNH);  Beni: 
27  km  SW  of  Yucumoca  (15°23'S,  66°59'W), 
15-19  November  1989,  Coddington,  Gris- 
wold, Silva,  Larcher  & Penaranda  (USNM); 
Santa  Cruz:  San  Ignacio  (14°49'S,  61°28'W), 
9 March  1961,  L.  Hammerschmidt  (IBSP 
3809). 
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Eigure  39. — Map  of  South  America  showing  known  distributions  of  species  of  Macrinus. 
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Diagnosis. — Males  of  Macrinus  succineus 
resemble  those  of  M.  pollexensis  by  the  pres- 
ence of  a retrolateral  spiny  field  (Fig.  15)  in 
the  tegulum  of  the  palp.  They  are  distin- 
guished by  the  smoothly  curved  RTA  (Figs. 
13,  23),  by  the  wider  distal  part  of  the  tegulum 
(Fig.  22)  and  by  the  wider  serrated  projection 
at  the  base  of  the  embolus  of  the  male  palp 
(Figs.  17,  21).  Females  are  distinguished  from 
the  remaining  Macrinus  by  the  distally  round- 
ed median  septum  of  the  epigynum  (Fig.  24) 
and  by  the  small  and  rounded  base  of  the  sper- 
mathecae  (Fig.  25), 

Description. — Male  (IBSP  7347):  prosoma 
orange,  slightly  darker  at  eye  area;  fovea  dark 
brown;  clypeus  brown;  chelicerae  dark  orange 
with  brown  internal  margins;  legs  and  pedi- 
palps  orange;  sternum  orange  with  darker 
margins;  labium  dark  orange,  distally  cream 
colored;  endites  orange,  distally  cream  col- 
ored; opisthosoma  yellow  to  pale  orange.  To- 
tal length  15.6,  Prosoma:  7.1  long,  6.2  wide. 
Eye  diameters  and  interdistances:  AME  0.5, 
ALE  0.34,  PME  0.3,  PEE  0.4,  AME-AME 
0.2,  AME-ALE  0.04,  PME-PME  0.54,  PME- 
PLE  0.32,  AME-PME  0.36,  ALE-PLE  0.3. 
Leg  measurements:  leg  I:  femur  11.5,  patella 

4.0,  tibia  11.8,  metatarsus  13.0,  tarsus  3.2,  to- 
tal 43.5;  leg  IE  femur  12.2,  patella  4.0,  tibia 
12.3,  metatarsus  14.3,  tarsus  3.2,  total  46.0; 
leg  III:  femur  10.2,  patella  3.5,  tibia  9.3,  meta- 
tarsus 9.7,  tarsus  2.5,  total  35.2;  leg  IV:  femur 

11.0,  patella  3.5,  tibia  9.6,  metatarsus  11.4, 
tarsus  3.0,  total  38.5.  Leg  spination  follows 
generic  pattern.  Palp:  tegulum  twisted  with  a 
retrolateral  spiny  field  (Fig.  23)  and  wide  and 
rounded  serrated  laminar  projection  at  the 
base  of  the  embolus  (Figs.  17,  21).  Opistho- 
soma oval:  8.0  long,  6.0  wide. 

Female  (IBSP  7363):  Coloration  as  in  male. 
Total  length  20.2.  Prosoma:  7.5  long,  6.9 
wide.  Eye  diameters  and  interdistances:  AME 
0.44,  ALE  0.4,  PME  0.28,  PEE  0.3,  AME- 
AME  0.3,  AME-ALE  0.14,  PME-PME  0.56, 
PME-PLE  0.6,  AME-PME  0.4,  ALE-PLE 
0.36.  Leg  measurements:  leg  1:  femur  9.5,  pa- 
tella 3.7,  tibia  8.7,  metatarsus  9.2,  tarsus  2.5, 
total  33.6;  leg  II:  femur  10.0,  patella  3.6,  tibia 
9.1,  metatarsus  9.2,  tarsus  2.5,  total  34.4;  leg 
III:  femur  8.7,  patella  3.2,  tibia  6.7,  metatarsus 
6.6,  tarsus  1.9,  total  27.1;  leg  IV:  femur  9.2, 
patella  3.1,  tibia  7.5,  metatarsus  8.1,  tarsus 

2.0,  total  29.9.  Leg  spination  follows  generic 
pattern.  Opisthosoma  oval:  11.6  long,  7.6 


wide.  Epigynum  with  anteriorly  rounded  me- 
dian septum  (Figs.  24). 

Variation. — Seven  males:  total  length 
13.6-15.6;  prosoma  length  5. 6-7. 2;  femur  I 
9.5-12.0.  Five  females:  total  length  16.3- 
20.2;  prosoma  length  6. 3-7. 6;  femur  I 8.9- 
9.9. 

Distribution. — Known  from  Bolivia,  ori- 
ental Amazonia,  southeastern  and  central  Bra- 
zil 

Macrinus  pollexensis  (Schenkel  1953) 
new  combination 
Figs.  14-15,  18,  27-32 
Olios  pollexensis  Schenkel  1953:41,  fig.  35;  Brig- 
noli  1983:595;  Platnick  2006. 

Type  specimen. — Holotype  male,  El  Po- 
zon,  Falcon,  Venezuela  (12°05'N,  69°59'W) 
(NHMB  2262-a),  examined. 

Other  material  examined. — VENEZUE- 
LA: Distrito  Federal:  1 $ , Caracas,  El  Valle 
(10°30'N,  66°55'W),  28  March  1939,  G.  Vivas 
Berthien  (MNRJ  1738);  Bolivar:  1 $,  Salto 
Angel  (Parque  Nacional  Canaima)  (05°3UN, 
61°56'W),  7 November  2001,  M.O.  Gonzaga 
(IBSP  34839);  BRAZIL:  Amazonas;  1 d, 
Manaus  (Igapd  Taruma-Mirim)  (03°06'S, 
60°01'W),  25  November  1976,  H.  Hdfer 
(SMNK);  1 S,  (Reserva  Florestal  Adolpho 
Ducke)  (03°06'S,  60°01'W),  23  September 
1991,  H.  Hofer,  T.  Gasnier  (SMNK  3636);  IS, 
same  location,  1 June  1992,  T.R.  Gasnier 
(MCN  22242);  1 $,  1 juvenile,  (Rio  Negro) 
(03°06'S,  60°01'W),  no  date,  no  collector 
(MNRJ  13099);  Para:  1 d,  Belem  (0r26'S, 
48°28'W),  15  November  1951,  P Ledoux 
(IBSP  556);  Maranhdo:  1 S,  Balsas,  Gerais 
de  Balsas  (Tern  Medo  River  margin)  (07°31'S,  | 

46°0UW),  8 November  1999,  Dietz  & Ya-  ' 
mamoto  (MZSP  20606);  Paraiba:  1 S,  Joao 
Pessoa  (Campus  II  da  Universidade  Federal 
da  Paraiba)  (07°07'S,  34°52'W),  28  May  | 
2003,  S.C.  Dias  (IBSP  41001);  Pernambuco: 
1$,  Tapera  (currently  Bonanza),  Moreno 
(08°24'S,  38°04'W),  B.  Pickel  (MNRJ  1739); 
Sergipe:  1 $ , Santa  Luzia  do  Itanhi  (Mata  do 
Crasto,  ir23'S,  37°24'W),  9-13  September  | 
1999,  A.D.  Brescovit  et  al.  (IBSP  43270);  Ba- 
hia: 1 d,  Itamaraju  (17°04'S,  39°31'W),  no 
date,  no  collector  (MNRJ);  1 S , (Fazenda  Pau  i 
Brasil)  (17°04'S,  39°3rW),  26  October  1969, 
Equipe  Cepec-Ceplac  (MNRJ  13101);  Goids: 

1 $,  Minagu  (Usina  Hidreletrica  de  Serra  da  1 
Mesa)  (14°02'  S,  48G3'W),  9-20  December  , 
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1996,  A.  Franceschini  (MCN  28002);  EspMto 
Santo:  1 ? , Vitoria  (Parque  Moscoso) 

(20°19'S,  40°21'W),  no  date,  no  collector 
(MNRJ  3921);  1 d,  Linhares  (Reserva  BioF 
ogica  de  Sooretama)  (19°25'S,  40°04'W)  no 
date,  no  collector  (MNRJ  3922);  Rio  de  Ja- 
neiro: 19,  no  date,  no  collector  (MNRJ 
1740);  2 9,  Tangua,  Ipitangas  (22°43'S, 
42°43'W),  2 September  2001,  E.  Dubauskas 
(MNRJ  1737);  Sdo  Paulo:  1 9,  Amparo 
(22°4rS,  46°46'W),  1933,  no  collector  (IBSP 
398). 

Diagnosis. — Males  of  Macrinus  pollexensis 
resemble  those  of  M.  succineus  by  the  pres- 
ence of  a retrolateral  spiny  field  in  the  tegul- 
um  of  the  palp  (Fig.  15).  They  are  distin- 
guished by  the  anterior  bump  in  the  curve  of 
RTA  (Figs.  14,  28,  29),  by  the  narrow  distal 
part  of  the  tegulum  (Fig.  29)  and  by  the  nar- 
row serrated  projection  at  the  base  of  the  em- 
bolus of  the  male  palp  (Fig.  18).  Females  are 
distinguished  from  the  remaining  Macrinus  by 
the  median  septum  of  the  epigynum,  anteri- 
orly truncated  and  longer  than  wide  (Fig.  30) 
and  by  the  narrower  stalk  of  the  spermathecae 
in  the  vulva  (Fig,  31). 

Description. — Male  (NHMB  2262-a):  pro- 
soma orange,  slightly  darker  at  eye  area;  eye 
borders  brown;  clypeus  brown;  chelicerae  or- 
ange; legs  and  pedipalps  pale  orange;  sternum 
pale  yellow  with  orange  margins;  labium  or- 
ange, distally  cream  colored;  endites  pale  yel- 
low; opisthosoma  pale  yellow.  Total  length 
13.3.  Prosoma:  6.2  long,  6.0  wide.  Eye  di- 
ameters and  interdistances:  AME  0,44,  ALE 
0.34;  PME  0.28,  PLE,  0.3,  AME-AME  0.2, 
AME~PLE  0,08,  PME-PME  0.5,  PME-PLE 
0.4,  AME-PME  0.36,  ALE-PLE  0.24.  Leg 
measurements:  leg  I:  femur  10.6,  patella  3.5, 
tibia  10.3,  metatarsus  11.6,  tarsus  3.2,  total 
39.2;  leg  II:  femur  11.5,  patella  3.6,  tibia  11.3, 
metatarsus  12.0,  tarsus  2.9,  total  41.3;  leg  III: 
femur  9.4,  patella  2.8,  tibia  8.1,  metatarsus 
8.6,  tarsus  2.3,  total  31.2;  leg  IV:  femur  10.4, 
patella  3.0,  tibia  9.0,  metatarsus  10.2,  tarsus 
2.4,  total  35.0.  Leg  spination  follows  generic 
pattern,  except  femur  IV:  rO-1-1;  tibia  II:  dO- 
0-1;  tibia  IV:  dO-1-1.  Palp:  tegulum  twisted 
with  a retrolateral  spiny  field  (Figs.  15,  29) 
and  subrectangular  serrated  laminar  projection 
at  the  base  of  the  embolus  (Fig.  18).  Opistho- 
soma: 6.9  long,  4.5  wide. 

Female  (MNRJ  1739):  coloration  as  in 
male.  Total  length  17.6.  Prosoma:  8.1  long. 


7.6  wide.  Eye  diameters  and  interdistances: 
AME  0.54,  ALE  0.4,  PME  0.4,  PLE  0.32, 
AME-AME  0.36,  AME-ALE  0.22,  PME- 
PME  0.72,  PME-PLE  0.65,  AME-PLE  0.4, 
ALE-PLE  0.32.  Leg  measurements:  leg  I:  fe- 
mur 9.5,  patella  4.0,  tibia  8.4,  metatarsus  8.8, 
tarsus  2.7,  total  33.4;  leg  II:  femur  10.0,  pa- 
tella 4.0,  tibia  8.5,  metatarsus  8.7,  tarsus  2.5, 
total  33.7;  leg  III:  femur  8.4,  patella  3.3,  tibia 
6.5,  metatarsus  6.2,  tarsus  2.2,  total  26.6;  leg 
IV:  femur  9.3,  patella  3.2,  tibia  6.8,  metatarsus 
7.4,  tarsus  2.3,  total  29.0.  Leg  spination  fol- 
lows generic  pattern,  except  femora  I-II:  pl- 
1-0;  femur  IV:  pO-1-0.  Opisthosoma  oval:  9.3 
long,  6.5  wide.  Epigynum:  median  septum  an- 
teriorly truncated,  longer  than  wide  (Fig.  30). 

Variation. — Nine  males:  total  length  10,1- 
13.9,  prosoma  length  4. 9-6. 5,  femur  I 9.0- 
10.8.  Nine  females:  total  length  13.9-22.3, 
prosoma  6. 1-8.1,  femur  I 8.0-10.1. 

Distribution. — -Known  from  Northern  and 
Eastern  South  America. 

Macrinus  jaegeri  new  species 
Figs.  16,  33-38 

Types. — BRAZIL:  Mato  Grosso:  Male  ho- 
lotype  from  Usina  Hidreletrica  de  Guapore, 
Vale  Sao  Domingos,  Pontes  e Lacerda 
(15°11'S,  59°22'W),  October  1999,  Equipe 
IBSP  (IBSP  41494).  Paratypes:  BRAZIL: 
Para:  1 female,  collected  with  holotype  (IBSP 
41395);  1 S , Rio  Tocantins,  2 km  S.  Jacunda 
(04°32'S,  49°28'W),  13  May  1984,  W.L. 
Overall  (MPEG  1011);  1 d,  Estagao  Cientf- 
fica  Ferreira  Penna,  Fiona  Caxiuana,  Melgago 
(0r46'S,  50°43'W),  30  May-10  June  2002, 
M.C.  Santos  Costa  (MPEG  490);  Mato  Gros- 
so: 1 9 , June  1971,  J.H.  Botelho  (IBSP  2363); 
1 d,  Usina  Hidreletrica  de  Guapore  (15°11'S, 
59°22'W),  23  May  2002,  Operagao  Coata 
(MCTP  13565);  Mato  Grosso  do  Sul:  1 9, 
Passo  do  Lontra,  Corumba  (19°01'S,  57°38'W), 
July  1999,  A.D.  Brescovit  (IBSP  23916). 

Etymology. — The  specific  name  honors  Dr. 
Peter  Jager,  for  his  contribution  towards  our 
understanding  of  sparassid  systematics. 

Diagnosis. — Males  of  Macrinus  jaegeri  are 
distinguished  from  those  of  the  remaining  Ma- 
crinus by  the  short,  retrolateral  projection  on 
the  tegulum  of  the  male  palp  (Figs.  16,  34, 
35).  Females  are  distinguished  by  the  median 
septum  of  the  epigynum  anteriorly  truncated, 
as  wide  as  long  or  slightly  wider  than  long 
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(Fig.  36)  and  by  the  posteriorly  widened  sper- 
mathecal  stalk  (Fig.  31). 

Description. — Male  (MPEG  1011):  proso- 
ma orange  with  median  longitudinal  brown 
stripe;  chelicerae  orange;  legs  and  pedipalps 
orange;  sternum  pale  orange  with  darker  mar- 
gins; labium  dark  orange,  distally  cream  col- 
ored; endites  pale  orange,  distally  cream  col- 
ored; opisthosoma  pale  yellow.  Total  length 

15.9.  Prosoma:  7.0  long,  6.4  wide.  Eye  di- 
ameters and  interdistances:  AME  0.48,  ALE 
0.4,  PME  0.3,  PLE  0.32,  AME-AME  0.28, 
AME-ALE  0.12,  PME-PME  0.3,  PME-PLE 
0.5,  AME-PME  0.32,  ALE-PLE  0.2.  Leg 
measurements:  leg  I:  femur  11.0,  patella  3.8, 
tibia  11.0,  metatarsus  12.8,  tarsus  3.2,  total 
41.8;  leg  II:  femur  11.8,  patella  3.8,  tibia  1L6, 
metatarsus  13.1,  tarsus  3.2,  total  43.5;  leg  III: 
femur  9.8,  patella  3.3,  tibia  8.7,  metatarsus 
9.0,  tarsus  2.1,  total  32.9;  leg  IV:  femur  10.6, 
patella  3.1,  tibia  9.2,  metatarsus  11.0,  tarsus 
2.7,  total  36.6.  Leg  spination  follows  generic 
pattern,  except  femora  I-II:  pl-LO;  femur  IV 
pO-l-I.  Opisthosoma  oval:  8.6  long,  5.1  wide. 

Female  (IBSP  23916):  coloration  as  in 
male.  Total  length  15.1.  Prosoma:  6.6  long, 
6.5  wide.  Eye  diameters  and  interdistances: 
AME  0.46,  ALE  0.4,  PME  0.26,  PLE  0.34, 
AME-AME  0.32,  AME-PLE  0.12,  PME- 
PME  0.68,  PME-PLE  0.54,  AME-PME  0.4, 
ALE-PLE  0.34.  Leg  measurements:  leg  I:  fe- 
mur 8.7,  patella  3.3,  tibia  7.9,  metatarsus  8.3, 
tarsus  2.4,  total  30.6;  leg  II:  femur  9.2,  patella 

3.6,  tibia  8.0,  metatarsus  8.5,  tarsus  2.2,  total 
31.5;  leg  III:  femur  7.5,  patella  3.0,  tibia  6.0, 
metatarsus  5.8,  tarsus  1.6,  total  23.9;  leg  IV: 
femur  8.0,  patella  2.9,  tibia  6.4,  metatarsus 

6.9,  tarsus  1.9,  total  26.1.  Leg  spination  fol- 
lows generic  pattern.  Opisthosoma  oval:  8.2 
long,  6.5  wide. 

Variation. — Three  males:  total  length 

14.2-16.3;  prosoma  length  5.7-73;  femur  I 

10.8-12.1.  Three  females:  total  length  14.3- 
15.1,  prosoma  length  6. 6-8. 8;  femur  I 8.6- 

11.6. 

Distribution. — Known  from  central  and 
northern  Brazil. 
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ABSTRACT.  The  Asian  wolf  spider  Arctosa  subamylacea  (Bosenberg  & Strand  1906),  originally  de- 
scribed from  Japan,  is  currently  treated  as  a junior  synonym  of  the  European  Arctosa  stigmosa  (Thorell 
1875).  However,  both  species  differ  noticeably  in  genital  and  somatic  morphology.  Here,  we  remove  A. 
subamylacea  from  its  synonymy  with  A.  stigmosa  and  redescribe  both  species  from  material  recently 
collected  in  Asia  and  Europe.  Both  species  differ  in  their  habitat  preferences,  as  A.  stigmosa  typically 
inhabits  gravel  and  sandy  habitats  in  alluvial  river  floodplains,  whereas  A.  subamylacea  lives  in  low 
vegetation  near  hills  and  in  agricultural  areas,  sometimes  near  ponds  and  lakesides. 

Keywords;  Lycosinae,  synonymy,  morphological  character,  tegular  apophysis 


Wolf  spiders  (family  Lycosidae  Sundevall 
1833)  are  distributed  worldwide  and  represent 
a very  diverse  family  of  typically  ground  liv- 
ing spiders.  Wolf  spiders  are  easily  recognized 
by  their  distinct  eye  arrangement,  a notched 
trochanter  and  their  mobile  brood  care  (Don- 
dale  & Redner  1990),  however  the  systematics 
and  taxonomy  of  the  group  below  the  family 
level  are  still  far  from  settled  (Murphy  et  al. 
2006).  The  genus  Arctosa  C.L.  Koch  1848 
represents  a particularly  puzzling  systematic 
example.  Recent  molecular  data  could  not 
confirm  the  traditional  assumption  that  Arc- 
tosa  is  representative  of  the  subfamily  Lycos- 
inae (e.g.,  Dondale  1986),  and  the  genus  may 
represent  a new  subfamily  altogether  (Murphy 
et  al.  2006;  see  also  Zehethofer  & Sturmbauer 
1998;  Vink  et  al.  2002).  The  limitation  of  Arc- 
tosa itself  has  caused  considerable  controver- 
sy for  quite  some  time  (e.g.,  Braun  1963;  Oli- 
ger  et  al.  2002)  and,  in  particular,  in  relation 

' Current  address:  Graduate  Program  in  Eco  Sci- 
ence, Ewha  Womans  University,  Seodaemun-gu, 
Daehyun-dong  11-1,  Seoul  120-750,  Korea. 


to  Asian  species,  recent  molecular  data  sug- 
gests that  Arctosa  does  not  represent  a mono- 
phyletic  taxon  (Murphy  et  al.  2006;  Park  et  al. 
2007). 

Arctosa  subamylacea  (Bosenberg  & Strand 
1906)  was  initially  described  from  Japan  and 
later  regarded  as  a senior  synonym  of  Arctosa 
cervina  Schenkel  1936,  originally  described 
from  China  (Paik  1994).  Earlier  Zhang  (1987) 
synonymized  A.  cervina  with  the  European  A. 
stigmosa  (Thorell  1875)  resulting  in  the  cur- 
rent synonymy  of  A.  subamylacea  and  A.  stig- 
mosa (Platnick  2007).  However,  the  synony- 
my of  both  species  has  always  been  in  dispute 
(Marusik  et  al.  2000;  T.  Kronestedt  and  H.  Ta- 
naka pers.  comm.). 

To  elucidate  the  separate  identities  of  A. 
subamylacea  and  A.  stigmosa  we  examined 
representatives  from  across  the  known  range 
of  the  taxa  in  Europe  and  Asia,  including 
specimens  from  near  the  type  localities  of 
both  species,  i.e.,  Ukraine  in  the  case  of  A. 
stigmosa,  and  Japan  in  the  case  of  A,  suba- 
mylacea. Despite  close  similarities  the  de- 
tailed comparison  of  somatic  and  genitalic 
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characters  revealed  distinct  and  constant  dif- 
ferences between  specimens  from  Europe  and 
Asia  that  warrant  a refutation  of  Zhang’s 
(1987)  synonymy  and  a consideration  of  A. 
stigmosa  and  A.  sybamylacea  as  distinct  spe- 
cies. 

METHODS 

We  examined  specimens  collected  in  the 
countries  from  which  both  species  were  orig- 
inally described,  i.e.,  Ukraine  (A.  stigmosa) 
and  Japan  (A.  subamylacea)  and  additional 
spiders  from  their  putative  ranges.  Species  de- 
scriptions are  based  on  specimens  preserved 
and  examined  in  75%  alcohol  under  an  Olym- 
pus SZHIO  stereomicroscope.  For  scanning 
electron  microscope  photography  with  a Leo 
1420 VP  scanning  electron  microscope  (Carl 
Zeiss,  Oberhofen/Germany),  a dissected  right 
pedipalp  of  A.  subamylacea  (lodged  at 
NIAST)  was  fixed  with  Karnovsky’s  fixative 
and  osmic  acid,  and  sputter  coated  with  gold. 
Morphological  nomenclature  follows  Framen- 
au  & Yoo  (2006).  All  measurements  are  in 
millimeters  (mm)  and  are  based  on  adult  spi- 
ders. 

Abbreviations. — Measurements  (in  mm): 
total  length  (TL),  carapace  length  (CL)  and 
width  (CW),  abdomen  length  (AL)  and  width 
(AW).  Eyes:  anterior  row  of  eyes  (AER),  an- 
terior median  (AME),  anterior  lateral  (ALE), 
posterior  row  of  eyes  (PER),  posterior  median 
(PME),  posterior  lateral  (PLE).  QPE  = quad- 
rangle of  posterior  eyes.  Collections:  ASJ  = 
Arachnological  Society  of  Japan,  Otemon 
Gakuin  University,  Osaka,  Japan;  IKAS  = In- 
stitute of  the  Korean  Arachnological  Society, 
Namyangju-si,  Korea;  NIAST  = National  In- 
stitute of  Agricultural  and  Technology,  RDA, 
Suwon-si,  Korea;  SMF  = Senckenberg  Mu- 
seum, Frankfurt,  Germany;  SMNH  = Swedish 
Museum  of  Natural  History,  Stockholm,  Swe- 
den; WAM  = Western  Australian  Museum, 
Perth,  Australia;  ZMB  = Museum  fiir  Natur- 
kunde,  Zentralinstitut  der  Humboldt-Univer- 
sitat,  Berlin,  Germany;  ZMH  = Zoologisches 
Institut  und  Zoologisches  Museum,  Universi- 
tat  Hamburg,  Germany. 

TAXONOMY 

Lycosidae  Sundevall  1833 
Arctosa  C.L.  Koch  1847 

Type  species, — Aranea  cinerea  Fabricius 
1777,  by  subsequent  designation  of  Simon 
(1937). 


Diagnosis  (after  Dondale  & Redner  1983 

and  Paik  1994)  . — Medium  to  large  spiders 
(5-16  mm).  Carapace  broad,  rather  low,  and 
approximately  even  in  height  between  median 
furrow  and  posterior  eye  row;  coloration  gray- 
ish-brown to  black  or  mottled  with  gray  or 
brown  without  properly  defined  longitudinal 
light  bands.  Chelicerae  with  two  or  three  pro- 
marginal teeth  and  three  retromarginal  teeth. 
Abdomen  usually  pale  and  mottled,  similar  in 
color  to  carapace.  Tegular  apophysis  of  male 
pedipalp  prominent,  sclerotized,  elongate, 
grooved  or  excavated  on  distal  surface.  Ter- 
minal apophysis  conspicuous,  in  two  parts  or 
in  one  part,  sometimes  in  different  degrees  of 
sclerotization.  Embolus  straight  or  curved. 
Epigynum  of  female  usually  with  conspicuous 
atrium  divided  by  median  septum,  no  anterior 
hoods. 

Arctosa  stigmosa  (Thorell  1875) 

Figs.  1-5,  11,  12 

Trochosa  stigmosa  Thorell  1875a:  107-108;  Thorell 
1875b:  175- 176;  Chyzer  & Kulczyhski  1891:74, 
pi.  3,  fig.  13. 

Lycosa  stigmosa  (Thorell):  Simon  1876:280. 
Lycosa  vigilans  L.  Koch  1881:69-71,  fig.  13  (syn- 
onymy established  in  Dahl  1908). 

Arctosa  stigmosa  (Thorell):  Dahl  1908:308,  321, 
fig.  38;  Lugetti  & Tongiorgi  1966:139-141,  fig. 
II  (1-4);  Fuhn  & Niculescu-Burlacu  1971:187- 
189,  figs.  92a-e;  Miller  1971:165,  pi.  25,  fig.  29, 
pi.  36,  fig.  2;  Loksa  1972:55,  fig.  49C-D;  Heimer 
& Nentwig  1991:320,  fig.  855;  Aakra  2000:157, 
figs.  3A-B,  4. 

Arctosa  turbida  Rosea  1935:  252-254,  figs.  11-12 
(synonymy  established  in  Fuhn  & Niculescu-Bur- 
lacu 1971). 

Lycosa  turbida  (Rosea):  Roewer  1955:270. 

Cynosa  stigmosa  (Thorell):  Roewer  1955:239. 

Type  specimens. — Trochosa  stigmosa:  ho- 
lotype  female,  UKRAINE:  Dnipropetrovsk  Ob- 
last: Dnipropetrovsk  (ca.  48°28'N  35°00'E),  Al. 
v.  Nordmann  (Thorell  1875a)  [depository  un- 
known. The  specimen  is  not  present  in  SMNH 
or  Zoological  Museum  of  the  University,  Hel- 
sinki where  ThorelTs  (1875a)  types  are  expected 
to  be  housed,  T.  Kronestedt  pers.  comm.]. 

Lycosa  vigilans:  holotype  female,  GER- 
MANY: Saxonia:  near  Niesky  (ca.  5U17'N 
14°49'E)  [depository  unknown;  seen  by  Dahl 
1908;  not  in  ZMB  (Moritz  1992)  or  ZMH 
(Rack  1961)]. 

Arctosa  turbida:  unknown  number  of  syn- 
type  males  and  females,  ROMANIA:  Sereth: 
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Figures  1-5. — Arctosa  stigmosa  (Thorell),  male  and  female  from  Norway  (SMNH):  1.  Female,  dorsal 
view;  2.  Epigynum,  ventral  view;  3.  Male,  dorsal  view;  4.  Male,  left  pedipalp,  ventral  view;  5.  Left 
pedipalp,  retrolateral  view.  Scale  bar:  3.87  mm  (Fig.  1);  0.25  mm  (Fig.  2);  4.08  mm  (Fig.  3);  0.72  mm 
(Figs.  4,  5). 
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Horaitz,  Balcau|i  (47°54'N  26°05'E),  Calafin- 
de§ti  (47°51'N  26°07'E)  (Rosea  1935)  (depos- 
itory unknown;  the  study  was  carried  out  at 
the  Zoological  Institute  of  the  University  of 
Chernivtsi,  Ukraine). 

Material  examined. — NORWAY:  S0r- 
Tr0ndelag:  1 d,  1 9,  Melhus,  Gauldal 
(63°16'N,  10°16'E),  5 April  1994,  K.  Aakra 
(SMNH).  GERMANY:  Bavaria:  1 9,  1 ju- 
venile, Isar  River  near  VorderriB  (river-km 
241)  (47°34'N,  ir25'E),  16  August  1994,  R. 
Manderbach  (WAM  T56418);  1 9,  same  lo- 
cality, 15  June  1995,  R.  Manderbach  (WAM 
T56419):  1 S , same  locality,  26  August  1994, 

R.  Manderbach  (WAM  T56420);  1 d,  same 
locality,  15  June  1995,  R.  Manderbach  (WAM 
T56421);  1 d,  Isar  River  near  VorderriB  (riv- 
er-km 242)  (47°34'N,  ll°26'E),  2 September 
1994,  VWF  (WAM  T56422);  1 d,  same  lo- 
cality, 20  May  1994,  VWF  (WAM  T56423); 
1 (3,  same  locality,  13  June  1994,  VWF 
(WAM  T56424);  1 d,  1 juvenile  same  local- 
ity, 17  June  1994,  VWF  (WAM  T56425);  1 
(3,  Isar  River  near  Schroefeln  (47°33'N, 
ir23'E),  I August  1994,  R.  Manderbach 
(WAM  T56426);  1 (3,  same  locality,  31  Au- 
gust 1994,  R.  Manderbach  (WAM  T56427);  1 
9,  same  locality  1 August  1994,  R.  Manderbach 
(WAM  T56428);  1 (3,  same  locality,  3 August 
1994,  R.  Manderbach  (WAM  T56429);  1 (3,  1 
juvenile,  same  locality,  8 September  1994,  R. 
Manderbach  (WAM  T56430).  UKRAINE: 
Lvivska  Oblast:  1 (3 , Dnister  River,  SE  Sambir 
(49°28'N,  23°03'E),  21  September  1995,  S. 
Niemeyer  (WAM  T66627);  1 (3,  same  local- 
ity, 12  September  1995,  S.  Niemeyer  (WAM 
T66628);  1 9,  same  locality,  5 August  1995, 

S.  Niemeyer,  (WAM  T62737);  1 (3,  same  lo- 
cality, 1 September  1995,  S.  Niemeyer  (WAM 
T66629);  1 9,  same  locality,  4 August  1995, 
S.  Niemeyer  (WAM  T66625). 

Diagnosis. — Tegular  apophysis  of  male 
pedipalp  with  one  distinctly  larger  protrusion 
at  retrolateral  base  and  a few  reduced  protru- 
sions on  prolateral  lobe  (Figs.  11,  12).  Median 
septum  of  epigynum  straight,  without  round 
or  hollow  parts  (Fig.  2).  Maple-leaf-shaped 
median  pattern  on  the  carapace  (Figs.  1,  3). 

Description. — Male  (based  on  specimen 
from  Gauldal,  Norway):  Carapace  dark 
brown,  covered  with  slanted  white  setae;  dark, 
radial  pattern  indistinct;  median  light  band 
maple-leaf-shaped  occupying  over  one  half  of 
carapace  width  and  extending  from  behind 


PLE  to  the  end  of  dark  median  groove  (Fig. 

3);  light  spots  present  near  lateral  margins  but 
almost  fused  to  light  median  band.  AER  near- 
ly straight  in  frontal  view  and  slightly  shorter 
than  PMR;  AME  larger  than  ALE.  QPE  wider 
than  long  (ratio  100:148).  Clypeus  height  sim- 
ilar to  the  diameter  of  AME,  Chelicerae  dark 
brown.  Endites  basally  brown,  apical  part  off- 
white  with  pale  edge.  Labium  dark  brown,  re- 
bordered whitish.  Sternum  dark  brown  with 
lighter  edge,  sparse  black,  erect  setae  that  are 
denser  at  margins.  Legs  light  brown,  with  dark 
brown  annulations  except  tarsi  I-IV;  coxae 
light  brown  dorsally  and  yellowish-brown 
ventrally.  Leg  formula  4123.  Spination  of  leg 
I:  femur:  3 dorsal  (apical  spine  small),  1 api- 
coprolateral;  tibia:  2 prolateral  (sometimes  1 
apicoprolateral),  2 ventral  pairs;  metatarsus:  1 
prolateral,  2 ventral  pairs  and  3 apicoventral. 
Abdomen  dorsally  gray;  yellow-brown  lance- 
olate cardiac  mark  with  irregular  markings 
(Fig.  3);  venter  yellowish-brown  without  pat- 
tern. Spinnerets  yellowish-brown.  Pedipalp 
with  two  macrosetae  at  cymbium  tip;  terminal 
apophysis  and  embolus  exposed  ventrally; 
tegular  apophysis  prominent,  sclerotized, 
transversely  elongated  and  curved  basally 
(Figs.  4,  5). 

Female  ( based  on  specimen  from  Gauldal, 
Norway):  Somatic  characters  and  coloration 
similar  to  those  of  male  (Fig.  1).  Epigynum: 
median  septum  quadrangular,  lateral  edges  al-  | 
most  parallel  to  each  other;  lateral  edges  of  i 
atrium  depressed  at  the  center  (Fig.  2).  | 

Measurements:  male  (female)  (both  based 
on  specimens  from  SMNH):  TL  6.56  (6.21), 
CL  3.42  (2.85),  CW  2.49  (2.14).  Eyes:  AME  , 
0.12  (0.11),  ALE  0.09  (0.10),  PME  0.25  I 
(0.22),  PLE  0.22  (0.17).  Row  of  eyes:  AE  0.62  J 
(0.57),  PME  0.67  (0.60),  PLE  0.88  (0.84). 
Sternum  (length/width)  1.27/ 1.48  (1.36/1.20).  j 
Labium  (length/width)  0.43/0.40  (0.36/0.45). 
AL  3.42  (3.14),  AW  2.35  (2.07).  Pedipalp:  ‘ 
Length  of  segments  (femur  + patella/tibia  + 
tarsus  = total  length):  1.19  4-  0,95  + 0.90  = 
3.04  (1.19  + 1.09  + 0.76  - 3.04).  Legs:  j 
Lengths  of  segments  (femur  -h  patella/tibia  + 
metatarsus  + tarsus  = total  length):  I 2.28  + 
2.85  + 1.90  + 1.19  = 8.22,  II  2.18  + 2.47  + ' 

1.71  + 1.04  - 7.40,  III  1.99  + 2.04  + 1.66  ' 

+ 1.04  = 6.73,  IV  2.76  + 2.90  H-  2.52  T 1.28 
= 9.46  (I  1.85  + 2.23  + 1.42  + 0.95  = 6.45,  | 

II  1.66  + 2.09  + 1.38  + 0.95  = 6.08,  III  1.71  | 
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+ 1.90  + 1.42  -f  0.90  = 5.93,  IV  2.38  + 2.76 
+ 2.28  + 1.19  = 8.61). 

Distribution. — Central  Europe  (including 
Bulgaria,  France,  Germany,  Norway,  Roma- 
nia, Switzerland,  Ukraine)  (Fuhn  & Nicules- 
cu-Burlacu  1971;  Heimer  & Nentwig  1991; 
Aakra  & Hauge  2000). 

Habitat  preferences. — Most  common  in 
gravel  and  sandy  habitats  in  alluvial  river 
floodplains  (Framenau  et  al.  1996;  Aakra 
2000;  Aakra  & Hauge  2000);  also  reported 
from  sandy,  dry  grasslands  (Rosea  1935). 
Adults  in  March  to  July  and  October  (Heimer 
& Nentwig  1991). 

Arctosa  subamylacea 

(Bosenberg  & Strand  1906) 

Figs.  6-10,  13-17 

Tarentula  subamylacea  Bosenberg  & Strand  1906: 
322,  pi.  13,  fig.  318. 

Lycosa  subamylacea  (Bosenberg  & Strand):  Saito, 
1959:55,  figs.  36  a-b. 

Arctosa  cervina  Schenkel  1936:191-194,  fig.  63; 
Song  1982:75,  figs.  1-2;  Hu  & Wu  1989:197,  fig. 
164.1-6;  Chen  & Zhang  1991:219,  fig.  226.1-4; 
Zhao  1993:63,  fig.  24a-c;  Eskov  & Marusik 
1995:77,  fig.  57;  Marusik  et  al.  2000:80  (synon- 
ymy established  in  Paik  1994). 

Avicosa  cervina  (Schenkel):  Roewer  1955:234. 
Hoggicosa  subamylacea  (Schenkel):  Roewer  1955: 
247. 

Arctosa  subamylacea  (Bosenberg  & Strand):  Yagin- 
uma  1960:85,  fig.  76.6;  Chikuni  1989:111,  fig.  9; 
Tanaka  1991:308-311,  figs.  29-32;  Paik  1994: 
41-44,  figs.  9-19. 

Arctosa  kobayashii  Yaginuma  1960:  app.  6,  plate 
40,  fig.  225,  fig.  76.7;  Yaginuma  1971:85,  fig. 
76.7  (synonymy  established  in  Yaginuma  1986). 
Arctosa  stigmosa  (Thorell):  Zhang  1987:145-147, 
figs.  121.1-4;  Song  et  al.  1999:319-320,  figs. 
190D,  R;  Namkung  2002:316,  figs.  20.10a-b; 
Kim  & Cho  2002:205,  figs.  433-438  (not  A.  stig- 
mosa sensu  Thorell  1875a) 

Type  specimens.— subamylacea: 
holotype  female,  JAPAN:  Saga  Prefecture: 
(ca.  33°14'N,  130°17'E):  1882,  Donitz  (SMF 
2198). 

Arctosa  cervina:  holotype  female,  PEO- 
PLES REPUBLIC  OF  CHINA:  South  Kansu 
(=Jansu):  Tan-chang  (ca.  36°05'N,  103°68'E), 
28  September  1930,  D.  Hummel  (SMNH). 

Arctosa  kobayashii:  holotype  female,  JA- 
PAN: Tokushima  Prefecture:  Tokushima-shi, 
Shikoku  (34°03'N,  134°33'E),  paddy  field,  17 
May  1957,  Kobayashi  (ASJ). 

Material  examined. — KOREA:  Kyonggi- 


do:  1 ?,  Suwon-city  (33°42'N,  126°26'E),  25 
July  2003,  JSY  (WAM  T62745);  1 9,  same 
locality,  6 August  1999,  JSY  (WAM  T62751); 
1 d,  Yeoju-gun,  Ulkeuk-ri  (37°25^N,  127°61'E), 
25  November  1998,  JSY  (WAM  T62754);  1 
6 , Yeoncheon-gun,  Chungok-eup,  Yeonderi 
(38°13'N,  126°91'E),  15  June  1999,  JSY 
(WAM  T62755);  2 9,  same  locality,  15  June 
1999,  JSY  (WAM  T62756).  JAPAN:  Shiga- 
ken  (Honshu):  2 d,  1 9,  Otsu-city  (35°00'N, 
135°52'E),  9 June  1997,  H.  Tanaka  (WAM 
T66632-4). 

Diagnosis. — Tegular  apophysis  of  male 
pedipalp  with  several  small  protrusions  at  the 
base,  of  which  the  middle  one  is  generally  the 
largest  (Fig.  13,  14).  Median  septum  of  epi- 
gynum  comparatively  wider  than  that  of  A. 
stigmosa  and  widest  posteriorly  (Fig.  7). 

Description. — Male  (from  Otsu-city,  Ja- 
pan, WAM  T66634):  Carapace  dark  brown 
(Fig.  8),  laterally  covered  with  slanted  short 
white  setae;  radial  pattern  indistinct  gray;  cen- 
ter of  carapace  lighter;  submarginal  bands  dis- 
solved into  mottled  vestiges,  which  almost 
fuse  to  the  lighter  median  part.  PMEs  on  a 
black,  inverted  U-shaped  pattern.  AER  nearly 
straight  in  frontal  view  and  slightly  shorter 
than  PMR;  AME  larger  than  ALE.  QPE  wider 
than  long  (ratio  100:148).  Clypeus  height 
equal  to  the  diameter  of  AME.  Chelicerae 
dark  brown.  Basal  half  of  endites  dark  brown, 
apical  half  brown.  Labium  dark  brown  and 
palely  rebordered.  Sternum  brown,  sparsely 
covered  with  dark,  erected  and  long  setae  that 
are  denser  near  the  margins.  Legs  dark  brown, 
femora  lighter,  coxae  brown;  light  annulations 
on  femora,  tibiae  and  metatarsi.  Leg  formula, 
4123.  Spination  of  leg  I:  femur:  3 dorsal  (api- 
cal one  small),  1 apicoprolateral;  tibia:  2 dor- 
sal, 2 ventral  pairs;  metatarsus:  2 ventral  pairs 
and  3 apicoventral.  Abdomen  dark  gray  with 
a pale  brown  lanceolate  cardiac  mark  which 
is  surrounded  by  pale  brown  tiny  spots;  venter 
uniformly  yellow.  Spinnerets  yellowish.  Ped- 
ipalp with  two  macrosetae  at  cymbium  tip; 
terminal  apophysis  and  embolus  sickle  shape; 
tegular  apophysis  with  one  lobe  with  a few 
small  protrusions. 

Female  (from  Otsu-city,  Japan,  WAM 
T66632):  Somatic  characters  and  coloration 
are  similar  to  those  of  male  (Fig.  6).  Epigyn- 
um:  median  septum  widest  at  posterior  end. 

Measurements:  male,  WAM  T66634  (fe- 
male, WAM  T66632):  TL  6.92  (9.11),  CL 
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Figures  6-10. — Arctosa  subamylacea:  (Bosenberg  & Strand),  males  and  females  from  Japan  and  Korea; 
6.  Female,  dorsal  view  (WAM  T66632);  7.  Epigynum,  ventral  view  (T62756);  8.  Male,  dorsal  view 
(T66634);  9.  Male,  left  pedipalp,  ventral  view  (T62755);  10.  Left  pedipalp,  retrolateral  view  (T62755). 
Scale  bar:  5.52  mm  (Fig.  6);  0.68  mm  (Fig.  7);  4.57  mm  (Fig.  8);  0.80  mm  (Figs.  9,  10). 
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Figures  11-14. — Tegular  apophyses  of  left  male  pedipalp  in  ventral  view:  11,  12.  A.  stigmosa  from  1 1. 
Ukraine  (WAM  T66628),  12.  Norway  (SMHN);  13,  14.  A.  subamylacea  from  13.  Korea  (WAM  T62754) 
and  14.  Japan  (WAM  T66634).  Scale  bar:  6.82  mm. 


3.99  (4.42),  CW  3.07  (3.14).  Eyes:  AME  0.15 
(0.16),  ALE  0.11  (0.11),  PME  0.27  (0.31), 
PLE  0.25  (0.28).  Row  of  eyes:  AE  0.62  (0.84), 
PME  0.64  (0.86),  PLE  0.88  (1.17).  Sternum 
(length/width)  1.46/1. 77  (1.58/1.92).  Labium 
(length/width)  0.57/0.52  (0.60/0.55).  AL  3.42 
(4.64),  AW  2.57  (3.14).  Pedipalp:  Length  of 
segments  (femur  + patella/tibia  + tarsus  = 
total  length):  1.38  + 1.19  + 1.09  = 3.66  (1.61 
+ 1.60  + 1.14  = 4.35).  Legs:  Length  of  seg- 
ments (femur  -f  patella/tibia  + metatarsus  + 
tarsus  — total  length):  I 2.61  + 3.04  + 2.09 
+ 1.19  = 8.93,  II  2.38  + 2.85  + 1.95  + 1.09 
= 8.27,  III  2.28  + 2.42  + 1.90  + 1.14  - 7.74, 
IV  2.95  + 3.52  + 3.18  + 1.57  = 11.22  (I 
2.76  + 3.33  + 1.99  + 1.33  = 9.41,  II  2.47  + 
3.04  + 1.90  + 1.33  = 8.74,  III  2.42  + 2.71 
+ 2.33  + 1.19  = 8.70,  IV  3.47  + 4.18  + 3.71 
+ 1.61  = 12.97). 

j Distribution. — China,  Japan,  Kazakhstan, 

I Korea  (Paik  1994;  Marusik  et  al.  2000) 

Habitat  preferences. — Common  in  habi- 
tats with  low  vegetation,  such  as  meadows 
and  grasslands.  It  is  particularly  common  in 
agricultural  areas  such  as  near  rice  fields. 


DISCUSSION 

Arctosa  stigmosa  and  A.  subamylacea  are 
very  similar  species  and  differences  in  the 
genitalia  are  very  subtle.  Similar  to  wolf  spi- 
ders within  the  subfamily  Lycosinae,  males  of 
both  species  have  prominent  and  transverse 
tegular  apophyses  with  a groove  on  the  distal 
surface.  The  tip  of  the  tegular  apophysis  is 
directed  basally.  The  terminal  apophysis  is 
well  developed  and  sickle-shaped  (Figs.  4,  9). 
The  embolus  is  transverse  and  not  covered  by 
the  tegular  apophysis  in  ventral  view  (Figs. 
15-17).  The  epigynum  has  a conspicuous  atri- 
um divided  by  a median  septum,  but  no  dis- 
tinct anterior  hoods  (Figs.  2,  7). 

However,  A.  stigmosa  and  A.  subamylacea 
are  separated  as  distinct  species  by  the  fol- 
lowing characters:  (a)  the  basal  edge  of  the 
tegular  apophysis  of  the  male  pedipalp  has 
one  large,  shark-tooth  like  protrusion  at  the 
base  of  the  apophysis  and  a smaller  lobe  with 
small  teeth  retrolaterally  from  it  in  A,  stig- 
mosa (Figs.  11,  12),  while  in  A.  subamylacea 
the  base  appears  as  one  lobe  with  a few  small 
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Figures  15-17. — Arctosa  subamykicea  (Bosenberg  & Strand)  from  Korea  (NIAST):  15.  Embolic  divi- 
sion, ventral  view;  16.  Bulb  of  pedipalp,  retrolateral  view;  17.  Bulb  of  pedipalp,  ventral  view. 


separate  protrusions  (Figs.  13,  14);  (b)  the 
configuration  of  the  median  septum  in  female 
epigyna  differs  in  the  two  species,  although 
the  variations  may  overlap.  Overall,  the  pos- 
terior edge  of  median  septum  in  all  examined 
A.  sLihamylacea  is  relatively  wider  than  that 
of  A.  stigmosa;  (c)  the  presence  of  maple- 
leaf-shaped  median  pattern  on  carapace  in  A. 
stigmosa  (Figs.  1,  3),  and  (d)  the  lanceolate 
cardiac  mark  of  A.  siihamylacea  (Figs.  6,  8). 

The  habitat  preferences  of  A.  stigmosa  and 


A.  siihamylacea  differ  considerably  although 
little  is  known  of  the  ecology  of  these  two 
species.  Arctosa  stigmosa  is  a riparian  spider 
and  appears  to  be  confined  to  sand  and  grav- 
elly riverbanks  and  is  therefore  closely  asso- 
ciated with  alluvial  floodplains.  It  probably 
spends  the  day  in  litter  close  to  the  river  banks 
(Dahl  1908;  Framenau  et  al.  1996;  Aakra 
2000;  Aakra  & Hauge  2000).  In  contrast,  A. 
siihamylacea  may  be  seen  near  ponds  or  lake- 
shores  (Marusik  et  al.  2000),  but  it  is  com- 
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monly  collected  in  agroecosystems  and  hilly 
environments  in  grassy  vegetation  (Paik  1994; 
JSY  and  KJP  pers.  obs.). 
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ASSOCIATION  OF  TWO  NEW  CORYPHASIA  SPECIES 
(ARANEAE,  SALTICIDAE)  WITH  TANK-BROMELIADS 
IN  SOUTHEASTERN  BRAZIL:  HABITATS  AND  PATTERNS 

OF  HOST  PLANT  USE 
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ABSTRACT.  Two  allopatric  species  of  Coryphasia  (Araneae:  Salticidae),  both  described  for  the  first 
time  in  this  study,  have  been  found  associated  with  Bromeliaceae  in  distinct  phytophysiognomies  (e.g., 
inselbergs,  highland  forests  and  restingas)  from  southeastern  Brazil.  In  this  study,  we  investigated  whether 
these  salticids  were  associated  specifically  with  bromeliads,  and  whether  they  used  bromeliads  of  different 
species  and  sizes  in  distinct  geographic  regions.  The  Coryphasia  species  were  rarely  found  outside  bro- 
meliads, occupied  larger  bromeliad  species  among  those  available,  and  were  generally  more  frequent  on 
bromeliads  in  open  areas,  such  as  inselbergs  on  mountain  tops.  The  two  Coryphasia  species  were  observed 
submerging  in  phytotelmata,  possibly  as  an  anti-predatory  behavior.  The  patterns  of  spatial  and  micro- 
spatial  distribution  and  the  submergence  behavior  of  these  species  were  similar  to  those  of  other  bromeliad- 
dwelling  salticids,  which  suggests  a convergence  among  spiders  that  live  on  bromeliads. 

Keywords:  Animal-plant  interactions,  Bromeliaceae,  spider,  specific  association,  submergence  behavior, 

phytotelmata 


Plants  of  the  family  Bromeliaceae  are  al- 
most exclusively  neotropical  and  are  frequent- 
ly inhabited  by  a large  variety  of  aquatic  and 
terrestrial  arthropods  (Benzing  2000).  Some 
spiders  are  specifically  associated  with  bro- 
meliads in  South  and  Central  America,  and 
use  these  plants  as  foraging  and  mating  sites, 
nurseries,  and  shelter  against  predation  and 
climatic  extremities  (Barth  et  al.  1988a,b; 
Baurecht  & Barth  1992;  Dias  et  al.  2000;  Ros- 
sa-Feres  et  al.  2000;  Santos  et  al.  2002;  Dias 
& Brescovit  2003,  2004;  Romero  & Vascon- 
cellos-Neto  2004,  2005a,b,c;  Romero  2006). 
All  known  species  of  neotropical  wandering 
spiders  of  the  genus  Cupiennius  (Ctenidae), 
for  example,  are  closely  associated  with  par- 

Present  address:  Departamento  de  Zoologia  e Bo- 
tanica,  IBILCE,  Universidade  Estadual  Paulista 
(UNESP),  Rua  Cristovao  Colombo,  2265,  15054- 
000,  Sao  Jose  do  Rio  Preto,  SP,  Brazil.  E-mail: 
gq>romero  @ y ahoo  .com . br 


ticular  plants,  especially  the  Bromeliaceae  and 
Musaceae,  on  which  they  hide  during  the  day 
and  prey,  mate,  and  molt  during  the  night 
(Barth  et  al.  1988b).  Cupiennius  salei  (Key- 
serling  1877)  lives  in  close  association  with 
some  bromeliad  species  (Barth  & Seyfarth 
1979;  Barth  et  al.  1988b),  and  uses  vibratory 
signals  to  communicate  during  courtship  on 
the  host  plant  (Barth  et  al.  1988a;  Baurecht  & 
Barth  1992).  Pachistopelma  rufonigrum  Po- 
cock  1901  (Theraphosidae)  is  also  strictly  as- 
sociated with  the  tank-bromeliad  Hohenbergia 
ramageana  Mez.  in  northeastern  Brazil,  and 
probably  uses  these  plants  as  a shelter  against 
the  high  temperatures  of  the  sandy  soil  and  as 
nurseries  (Dias  et  al.  2000;  Santos  et  al.  2002; 
Dias  & Brescovit  2003,  2004). 

Recent  studies  have  reported  strict  associ- 
ations between  jumping  spiders  and  bromeli- 
ads (Rossa-Feres  et  al.  2000;  Romero  & Vas- 
concellos-Neto  2004,  2005a, b,c;  Romero 
2006).  For  instance,  Psecas  chapoda  (Peck- 
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ham  & Peckham  1894)  inhabits  exclusively 
Bromelia  balansae  Mez.,  a terrestrial  brome- 
liad  that  does  not  accumulate  rain  water,  in 
several  regions  of  Brazil,  Paraguay  and  Boliv- 
ia (Rossa-Feres  et  al.  2000;  Romero  & Vas- 
concellos-Neto  2005a, b,c;  Romero  2006).  The 
entire  life  cycle  of  this  species,  including 
courtship  behavior,  mating,  oviposition,  and 
the  population  recruitment  of  immatures,  oc- 
curs on  this  plant  (Rossa-Feres  et  al.  2000; 
Romero  & Vasconcellos-Neto  2005b).  Where- 
as the  leaves  are  used  as  foraging  and  mating 
sites,  the  base  of  the  rosettes  serves  as  a shel- 
ter and  resting  site,  and  the  center  of  the  bro- 
meliads  is  used  as  a nursery  (Romero  & Vas- 
concellos-Neto  2005a,c).  Eustiromastix  nativo 
Santos  & Romero  2004,  and  undescribed  spe- 
cies of  Psecas  and  Uspachus  are  also  strictly 
associated  with  tank-bromeliads  in  southeast- 
ern and  northeastern  Brazil  (Romero  2006), 
and  probably  use  bromeliads  as  shelters 
against  predators  and  high  temperatures,  as 
well  as  foraging  and  egg  laying  sites  (Romero 
& Vasconcellos-Neto  2004).  Eustiromastix 
nativo  inhabits  the  larger  bromeliads  among 
those  available,  which  suggests  that  this  spe- 
cies may  assess  the  physical  state  of  its  mi- 
crohabitats (Romero  & Vasconcellos-Neto 
2004). 

Two  undescribed  Coryphasia  species  have 
been  found  inhabiting  some  bromeliad  species 
on  mountain  tops  (inselbergs)  and  in  highland 
forests  and  restingas  (a  sandy  soil  forest,  com- 
mon at  the  Brazilian  coast)  in  distinct  geo- 
graphic regions  of  southeastern  Brazil.  These 
species  are  described  and  illustrated  here  for 
the  first  time,  along  with  several  details  of 
their  natural  history.  To  understand  the  spider- 
plant  relationships  of  these  species,  we  ad- 
dressed the  following  questions:  1)  Are  these 
Coryphasia  species  strictly  associated  with 
bromeliads?  2)  Do  these  spiders  occur  more 
on  bromeliads  of  larger  size?  and  3)  Do  these 
spiders  inhabit  all  of  the  available  bromeliad 
species  with  the  same  frequency?  Addition- 
ally, anti-predatory  behavior  of  these  salticids 
are  described. 

METHODS 

This  study  was  done  at  four  localities  in 
southeastern  Brazil:  at  a rocky,  open  site  (in- 
selberg)  on  a mountain  top  (elevation  —1900 
m)  and  in  an  adjacent  Atlantic  rain  forest  near 
the  town  of  Monte  Verde  (22°5rS,  46°20'W), 


in  Minas  Gerais  state,  from  August  to  October 
2003,  and  in  December  2004  and  April  2005; 
on  an  inselberg  of  Sugar  Loaf  mountain  (Pao 
de  A?ucar,  22°57'S,  43°09'W),  in  Rio  de  Ja- 
neiro city,  Rio  de  Janeiro  state,  from  April  to 
May  2004,  and  in  a restinga  (i.e.,  plant  com- 
munities on  sandy  soil  close  to  the  shore.  Lac- 
erda  et  al.  1984)  in  the  Ilha  do  Cardoso  State 
Park  (Parque  Estadual  da  Ilha  do  Cardoso, 
25°03'S,  47°53'W),  an  island  located  on  the 
coast  of  Sao  Paulo  state,  in  April  2005.  Ad- 
ditional observations  were  done  in  a tropical, 
semideciduous  forest  (elevation  —1000  m)  in 
the  Ecological  Reserve  of  the  Serra  do  Japi 
(23°1LS,  46°52'W),  Jundiai  city,  Sao  Paulo  j 
state.  I 

In  Monte  Verde,  the  bromeliads  Aechmea 
distichantha  Lem.,  Nidularium  innocentii 
Lem.  and  Vriesea  bituminosa  Wawra  were 
very  common  in  the  forest  understory  and 
were  similar  in  leaf  length  and  number  of  I 
leaves  (Table  1),  although  the  first  of  these  has  ! 
a uniquely  lithophytic  habit,  inhabits  open  ar-  i 
eas  of  granitic  rock  in  inselbergs,  and  has  con-  j 
spicuous  spines  along  the  leaf  edges.  In  Rio 
de  Janeiro,  the  bromeliad  species  found  were  I 
Alcantarea  glaziouana  (Lemaire)  Leme  and 
Neoregelia  cruenta  (R. Graham)  L.B. Smith,  | 
both  of  which  inhabited  only  open  areas  of  the 
granitic  rocks  on  the  inselberg  (absent  in  for- 
est), although  only  the  latter  had  spines  at 
their  leaf  edges.  At  Ilha  do  Cardoso,  the  bro- 
meliad species  found  were  Quesnelia  arvensis  s 
(Veil.)  Mez,  Aechmea  nudicaulis  (L.)  Griseb. 
and  Vriesea  carinata  Wawra,  and  all  occurred  i 
in  shady  environments  (restinga  understory);  , 
the  first  two  species  bore  small  spines  and  the 
latter  had  no  spines  along  the  leaf  margins.  In 
the  Serra  do  Japi,  the  only  terrestrial  brome-  I 
had  encountered  was  Bromelia  antiacantha;  i 
this  species  was  the  only  one  of  all  the  bro-  ' 
meliads  that  did  not  form  phytotelmata  (i.e.,  j 
tank  that  hold  rain  water).  | 

Two  salticid  species  were  collected  on  these  ; 
bromeliad  species,  Coryphasia  monteverde,  a ’ 
new  species  from  Monte  Verde  and  Serra  do 
Japi,  and  Coryphasia  cardoso,  new  species  j 
from  Rio  de  Janeiro  and  Ilha  do  Cardoso. 
Both  species  are  certainly  members  of  the  ge-  i 
nus  Coryphasia,  which  can  be  distinguished  , 
from  other  members  of  the  subfamily  Eu-  ' 
ophryinae  by  the  presence  of  a bifid  tooth  on 
the  posterior  margin  of  the  chelicerae,  a lateral  i 
process  on  the  endites  (Figs.  1,  2),  and  the  ^ 
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Table  1. — Mean  (±  1 SE  in  cm)  of  leaf  length  (LL),  leaf  base  breadth  (LB)  and  number  of  leaves  (NL) 
for  each  bromeliad  species  at  Monte  Verde,  Rio  de  Janeiro  and  Ilha  do  Cardoso.  N = number  of  plants 
measured.  Different  letters  indicate  significant  differences  {P  < 0.05,  ANOVA/Tukey  post  hoc  test  for 
data  from  Monte  Verde  and  Ilha  do  Cardoso,  and  Student  /-test  for  data  from  Rio  de  Janeiro). 


Bromeliad  species 

LL 

LB 

NL 

N 

Monte  Verde 

Aechmea  distichantha 

29.76 

-t- 

2.06  a 

3.95 

-1- 

0.23  a 

23.35 

1.31  a 

18 

Nidularium  innocent ii 

36.03 

-+- 

1.54  a 

3.62 

0.18  a 

21.33 

-1- 

1.16  a 

16 

Vriesea  bituminosa 

36.53 

-i- 

3.55  a 

7.47 

0.33  b 

19.12 

-h 

1.33  a 

17 

Rio  de  Janeiro 

Alcantarea  glaziouana 

33.89 

-1- 

0.90  a 

10.0 

-+- 

0.18  a 

25.07 

-1- 

1.12  a 

81 

Neoregelia  cruenta  espinhos 

20.12 

1.01  b 

7.04 

H- 

0.24  b 

16.64 

-t- 

0.93  b 

25 

Ilha  do  Cardoso 

Vriesea  carinata 

65.00 

-I- 

4.86  a 

6.80 

-f- 

0.22  a 

24.70 

-t- 

1.53  a 

10 

Quesnelia  arvensis 

40.60 

-h 

2.00  b 

6.02 

0.20  b 

26.30 

-h 

2.22  a 

10 

Aechmea  nudicauUs 

44.40 

2.70  b 

5.27 

-t- 

0.18  c 

6.80 

-+- 

0.25  b 

10 

male  palpus  without  apical  sculpturing  on  the 
embolus  (Edwards  et  al.  2005).  So  far  this  ge- 
nus contains  eight  species,  all  described  from 
Brazil  (Platnick  2006).  After  comparing  the 
material  collected  in  this  study  with  recent  il- 
lustrations of  all  species  of  the  genus  (Galiano 
1963;  Bauab  Vianna  1986;  Rinaldi  & Avelino 
2000;  Edwards  et  al.  2005),  we  concluded  that 
both  species  were  unknown  to  science,  and 
have  therefore  described  them  here.  The  de- 
scription format  follows  that  of  Santos  & 
Romero  (2004),  with  all  of  the  measurements 
in  mm.  The  material  examined  was  deposited 
in  the  spider  collection  of  the  Institute  Butan- 
tan,  Sao  Paulo,  Brazil  (IBSP,  curator  A.D. 
Brescovit). 


Figures  1-2. — Coryphasia  spp.,  chelicerae,  endit 
species;  2.  C.  cardoso  new  species.  Scale  bars  = 0. 


We  investigated  whether  the  Coryphasia 
spp.  were  strictly  associated  with  bromeliads 
or  whether  they  also  occurred  on  other  plants. 
For  this,  we  inspected  the  leaves  (underside 
and  upper  side)  and  stems  of  herbaceous 
plants  and  shrubs  (non-bromeliads)  with  a to- 
tal height  of  up  to  1.7  m;  the  branches  and 
trunks  of  taller  plants  were  inspected  at  a 
height  of  up  to  1.7  m.  The  inspections  were 
done  between  9:00  h and  16:00  h.  Similar 
methods  have  been  used  in  other  studies 
(Romero  & Vasconcellos-Neto  2004,  2005a). 
At  Monte  Verde,  plants  from  the  forest  {n  = 
633)  and  from  the  mountain  top  {n  = 529) 
were  inspected  along  two  random  150  m X 5 
m transects  (one  per  site).  We  also  inspected 


5 and  labium,  ventral  view.  1.  C.  monteverde  new 
mm. 
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the  non-bromeliaceous  plants  on  the  inselberg 
at  Rio  de  Janeiro  {n  = 500)  and  in  the  restinga 
at  Ilha  do  Cardoso  {n  — 320)  along  randomly 
located  transects  of  150  m X 5 m and  70  m 
X 10  m,  respectively  (one  per  site). 

To  determine  whether  the  Coryphasia  spp. 
inhabited  larger  plants,  as  do  other  bromeliad- 
dwelling  jumping  spiders  (Romero  & Vascon- 
cellos-Neto  2004,  2005a, b),  we  sampled  the 
first  70  rosettes  of  Ae.  distichantha  found,  40 
of  them  unoccupied  and  30  occupied  by  Cor- 
yphasia monteverde  on  the  mountain  top  at 
Monte  Verde.  The  same  was  done  for  C car- 
doso  at  Rio  de  Janeiro,  using  81  rosettes  of  A. 
glaziouana  (40  unoccupied  and  41  occupied 
by  this  species).  We  did  not  evaluate  the  pref- 
erence of  C.  cardoso  for  bromeliads  of  differ- 
ent sizes  at  Ilha  do  Cardoso.  The  size  (surface 
area)  of  each  rosette  of  Ae.  distichantha  was 
estimated  as  the  product  of  the  width  (at  the 
base)  X length  of  a leaf  from  the  median  layer 
(node)  multiplied  by  0.5,  since  the  leaves  of 
this  species  have  a roughly  triangular  shape. 
The  surface  area  of  A.  glaziouana  was  esti- 
mated using  the  same  procedure  but,  since  the 
leaves  of  this  bromeliad  have  a rectangular 
shape,  the  product  of  the  length  X width  was 
not  multiplied  by  0.5.  The  leaf  area  of  each 
rosette  was  multiplied  by  the  total  number  of 
green  leaves  so  as  to  obtain  an  approximation 
of  the  total  plant  surface  area.  Only  the  bro- 
meliads Ae.  distichantha  and  A.  glaziouana 
were  used  in  these  analyses  because  they  were 
the  most  abundant  at  Monte  Verde  and  Rio  de 
Janeiro,  respectively.  The  distribution  of  the 
relative  frequencies  of  the  rosette  size  classes 
available  and  those  occupied  by  Coryphasia 
spp.  were  compared  using  the  G-test  in  a con- 
tingency table  (Sokal  & Rohlf  1995). 

To  determine  which  bromeliad  species  were 
inhabited  most  by  C monteverde  at  Monte 
Verde,  we  inspected  the  first  62  individuals  of 
Ae.  distichantha.  111  of  W innocentii  and  60 
of  V.  hituminosa  that  were  found  in  the  forest, 
in  a plot  of  150  m X 20  m,  and  the  first  70 
individuals  of  Ae.  distichantha  on  the  moun- 
tain top,  in  a plot  of  50  m X 30  m,  to  allow 
comparison  between  habitats.  We  also  deter- 
mined which  bromeliad  species  were  used 
most  by  C.  cardoso  in  Rio  de  Janeiro  by  in- 
specting the  first  268  individuals  of  A.  gla- 
ziouana and  88  individuals  of  N.  cruenta 
available  on  the  inselberg,  in  a plot  of  150  m 
X 20  m.  The  use  of  bromeliad  species  by  C. 


cardoso  at  Ilha  do  Cardoso  was  assessed  by 
inspecting  166  individuals  of  Q.  arvensis,  48 
individuals  of  A.  nudicaulis  and  55  individu- 
als of  V.  carinata  available  in  the  restinga, 
along  a70mX  10m  transect.  For  each  bro- 
meliad inspected,  we  recorded  the  absence/ 
presence  of  the  spiders.  Among  the  bromeli- 
ads from  Monte  Verde  forest  and  Ilha  do 
Cardoso,  Ae.  distichantha,  V.  hituminosa,  Q. 
arvensis  and  V.  carinata  showed  terrestrial 
and  epiphytic  habits,  whereas  N.  innocentii 
and  A.  nudicaulis  were  apparently  only  terres- 
trial and  epiphytic,  respectively.  However,  we 
examined  only  bromeliads  that  occurred  on 
the  ground  and  epiphytes  up  to  1.5  m tall.  The 
bromeliads  from  Rio  de  Janeiro  were  all 
ground-dwellers. 

We  compared  the  occupancy  of  the  spiders 
on  different  plant  species  by  using  a G-test. 

To  calculate  an  expected  value  for  the  ob- 
served number  of  plants  of  a given  bromeliad  | 
species  occupied  by  spiders,  we  multiplied  the  I 
proportion  of  occuiTence  (abundance)  of  this  j 
bromeliad  species  by  the  total  number  of  bro-  ! 
meliads  occupied  (of  all  bromeliad  species),  j 
This  procedure  was  used  beeause  of  the  var-  i 
iable  abundance  of  plants  of  each  bromeliad  j 
speeies.  The  results  were  expressed  as  the  per-  ’ 
centage  of  bromeliads  occupied  [(number  of  ! 
bromeliads  occupied/total  number  of  brome-  j 
liads)  X 100].  The  P-values  for  multiple  com-  j 
parisons  of  the  frequency  of  spiders  on  dif- 
ferent  bromeliad  species  (at  Monte  Verde)  ! 
were  adjusted  using  the  Bonferroni  correction  : 
{P  = aln  = 0.05/3  = 0.017). 

i' 

RESULTS 

Coryphasia  monteverde  Santos  & Romero  i 
new  speeies 

Figs.  1,  3-7  ' 

Type  material. — Male  holotype  from  I 
Monte  Verde,  state  of  Minas  Gerais,  Brazil,  ; 
September  2003,  G.Q.  Romero  coll.,  in  IBSP  , 
5454 1 . Female  paratype  from  the  same  local-  i 
ity,  9 August  2003,  G.Q.  Romero  coll.,  in 
IBSP  54542.  f 

Additional  material  examined. — BRA- 
ZIL: Sdo  Paulo:  Jundiai,  Serra  do  Japi,  26 
June  2003,  G.Q.  Romero  coll.,  2 9 (IBSP 
54543). 

Etymology. — The  species  name  is  a noun 
in  apposition  taken  from  the  type  locality. 

Diagnosis. — Coryphasia  monteverde  is 
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Figures  3-12. — Coryphasia  spp.  3-7.  C.  monteverde  new  species:  3.  Male  palp,  ventral  view;  4.  Male 
palp,  lateral  view;  5.  Female  epigynum,  ventral  view;  6.  Female  internal  genitalia,  dorsal  view;  7.  Female 
internal  genitalia,  ventral  view.  8-12.  C.  cardoso  new  species:  8.  Male  palp,  ventral  view;  9.  Male  palp, 
lateral  view;  10.  Female  epigynum,  ventral  view;  11.  Female  internal  genitalia,  dorsal  view;  12.  Female 
internal  genitalia,  ventral  view.  Scale  bars  = 0.5  mm. 
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similar  to  C melloleitaoi  Soares  & Camargo 
1948  and  C.  fasciiventris  (Simon  1902)  in 
their  short  posterior  tegular  lobe,  which  is  the 
same  width  as  the  tegulum  (Rinaldi  & Avelino 
2000:  fig  14;  Galiano  1963:  figs.  5,  6).  The 
males  can  be  distinguished  by  the  thin,  flat- 
tened embolus,  the  large  and  anteriorly  pro- 
jected tegular  ledge  and  the  shorter  retrolateral 
tibial  apophysis  (Figs.  3,  4).  This  species  dif- 
fers from  C.  nigriventris  Mello-Leitao  1947 
(Edwards  et  al.  2005:  figs.  25-28)  and  C.  nup- 
tialis  Bauab  Vianna  1986  (figs.  12-14)  by  the 
embolus  with  a shorter,  non-coiled  apical  por- 
tion. Coryphasia  castaneipedis  Mello-Leitao 
1947  differs  from  all  other  species  of  the  ge- 
nus, including  those  described  here,  by  the 
smaller  embolus  and  the  terminal  lobe  of  teg- 
ulum pointed  prolaterally  (Edwards  et  al. 
2005:  fig.  21).  Coryphasia  artemioi  Bauab 
Vianna  1986  (fig.  5)  is  probably  misplaced  in 
the  genus,  and  presents  palpal  morphology 
consistent  with  the  diagnosis  of  Asaphobelis 
Simon,  1902  as  proposed  by  Edwards  et  al. 
(2005:23-24).  Finally,  C.  furcata  Simon  1902 
and  C.  albibarbis  Simon  1902  are  similar,  and 
differ  from  the  remaining  species  of  the  ge- 
nus, by  the  strongly  curved  terminal  lobe  of 
tegulum  (Galiano  1963:  figs.  6,  14).  Females 
can  be  distinguished  from  all  other  species  of 
the  genus  by  the  large  lateral  atria  of  the  epi- 
gynum  (Fig.  5)  and  the  long  seminal  recep- 
tacle close  to  the  spermathecae,  with  an  apical 
star-shaped  structure  (Figs.  6,  7).  This  species 
also  differs  from  the  remaining  species  of  the 
genus  in  the  absence  of  anterior  pockets  in  the 
epigynal  atria  {C.  fasciiventris,  Galiano  1963: 
fig.  7),  and  by  the  spermathecae  located  pos- 
teriorly to  the  epigynal  atria,  and  not  in  their 
anterior  half  (C.  albibarbis,  Galiano  1963:  fig. 
16;  C.  melloleitaoi,  Rinaldi  & Avelino  2000: 
figs.  7,  8;  C.  artemioi  and  C.  nuptialis,  Bauab 
Vianna  1986:  figs.  8,  16,  respectively). 

Description. — Male  (holotype):  Carapace 
dark-brown,  with  black,  pillose  margins.  Oc- 
ular area  black,  with  long,  semierect  setae. 
Clypeus  light  brown,  chelicerae  red-brown, 
granulated,  with  apex  of  paturon  and  fangs  or- 
ange. Labium  and  endites  dusky,  sternum  yel- 
low, covered  with  long  hairs.  Palps  dusky. 
Legs  I-II  dusky,  III-IV  brown.  Tarsus  II-IV 
yellow.  Legs  I and  II  more  robust  than  legs 
III  and  IV.  Opisthosoma  dusky,  with  a dorsal 
median  yellow  band  with  dark  chevrons  on 
the  posterior  half.  Spinnerets  gray,  dusky  lat- 


erally. Total  length  9.2.  Carapace  4.2  long,  3.5 
wide.  Tibia  I length  3.0,  II  2.0,  III  1.9,  IV  2.1. 
Abdomen  5.0  long,  2.9  wide.  Tegulum  ellip- 
tic, with  interior  ducts  barely  visible. 

Female  (paratype):  Carapace  black,  pillose, 
with  a median  red-brown  band  on  anterior  half 
of  pars  thoracica.  Ocular  area  iridescent,  with 
long  hairs.  Clypeus,  chelicerae,  labium  and 
endites  black,  paturon  granulated.  Sternum 
red-brown,  pillose,  black  in  anterior  lateral 
corners.  Palps  dark-brown.  Leg  I dark-brown, 
II-IV  red-brown,  coxae  of  all  legs  golden-yel- 
low. Opisthosoma  as  in  the  male,  without  pos- 
terior chevrons.  Spinnerets  red-brown,  darker 
laterally.  Total  length  10.4.  Carapace  4.4  long, 
3.6  wide.  Tibia  I length  2.1,  II  1.6,  III  1.8,  IV 
2.1.  Abdomen  6.0  long,  3.8  wide.  Internal 
genitalia  with  long,  convoluted  ducts,  a pair 
of  paramedian  spermathecae  with  apical  fer- 
tilization ducts  and  a pair  of  seminal  recep- 
tacles (Figs.  6,  7).  i 

Variation. — Females,  total  length  9.3-  | 
10.4,  carapace  width  3. 3-3. 6 {n  = 3). 

Distribution. — Known  only  from  two 
mountain  forest  areas  in  southeastern  Brazil.  [ 

Coryphasia  cardoso  Santos  & Romero 

new  species  j 

Figs.  2,  8-12 

Type  material. — Male  holotype  and  two 
female  paratypes  from  Parque  Estadual  da  Ilha  j 
do  Cardoso,  Cananeia,  state  of  Sao  Paulo, 
Brazil,  16  April  2005,  G.Q.  Romero  coll.,  re-  i 
spectively  in  IBSP  54538  and  IBSP  54539. 

Additional  material  examined. — BRA-  li 
ZIL:  Rio  de  Janeiro:  Rio  de  Janeiro,  Sugar 
Loaf  mountain  (Pao  de  Agucar),  30  December 
2002,  E.  Wienkoski  coll.,  Id  2?  1 juv.  (IBSP  ^ 
24240).  ' 

Etymology. — The  species  name  is  a noun 
in  apposition  taken  from  the  type  locality. 

Diagnosis. — Coryphasia  cardoso  males  t 
share  with  C.  albibarbis  Simon  1902  and  C. 
furcata  Simon  1902  a large,  curved  posterior 
tegular  lobe  (Galiano  1963:  figs.  6,  14),  but 
can  be  distinguished  from  both  species  by  the 
longer  embolus,  which  circles  the  base  twice,  [ 
the  posterior  tegular  lobe  which  has  a gentler 
curvature,  and  the  ovoid  apex  of  the  cymbium 
(Fig.  8).  Females  are  similar  to  C.  albibarbis  ' 
in  their  long  seminal  receptacle  that  is  visible 
by  transparency  through  the  lateral  atria  of  the 
epigynum  (Galiano  1963:  fig.  16),  but  differ 
from  this  species  by  the  smaller  atria  (Fig.  10).  j 
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For  more  details  on  other  species  of  the  genus, 
see  C.  monteverde  diagnosis. 

Description. — Male  (holotype):  Carapace 
dark-brown,  pillose.  Pars  thoracica  with  a 
butterfly-shaped  median  red  spot  covered  with 
white  hairs.  Ocular  area  black,  with  white 
hairs  laterally  and  covered  with  long,  semi- 
erect  setae.  Clypeus  dusky,  with  a marginal 
fringe  of  white  hairs.  Chelicerae,  labium  and 
endites  dark-brown,  paturon  granulated.  Ster- 
num gold-yellow,  pillose,  with  marginal  long 
hairs.  Palps  dark-brown.  Leg  I robust,  dark- 
brown,  II-IV  red-brown,  tarsus  IV  and  apical 
half  of  metatarsus  III-IV  creamy.  Opisthoso- 
ma  creamy,  with  lateral  dusky  bands  and  pos- 
terior dusky  chevrons.  Sides  black,  venter 
creamy,  with  three  longitudinal  median  dark 
stripes  from  epigastric  furrow  to  spinnerets. 
Spinnerets  creamy.  Total  length  6.4.  Carapace 
3.5  long,  2.8  wide.  Tibia  I length  1.8,  II  1.6, 
III  1.6,  IV  1.9.  Abdomen  2.7  long,  1.8  wide. 
Tegulum  long,  gently  curved  prolaterally  at 
the  terminal  lobe,  with  internal  ducts  visible 
by  transparency  (Figs.  8,  9). 

Female  (paratype):  Color  and  hair  covering 
as  in  the  male,  except  for  the  following.  Ster- 
num red-brown.  Coxae  II  red-brown,  III-IV 
creamy.  Total  length  7.4.  Carapace  3.5  long, 
2.8  wide.  Tibia  I length  1.7,  II  1.4,  III  1.5,  IV 
2.0.  Opisthosoma  4.0  long,  2.6  wide.  Internal 
genitalia  with  lateral,  convoluted  copulatory 
ducts;  paramedian  spermathecae  with  apical 
fertilization  ducts  and  a pair  of  median,  long 
and  apically  spherical  seminal  receptacles 
(Figs.  11,  12). 

Variation. — Females,  total  length  6. 6-9.4, 
carapace  width  2. 8-3. 3 (n  = 4).  Male  from 
Rio  de  Janeiro  (see  below)  with  total  length 
of  10.0  and  carapace  width  of  3.8.  Specimens 
from  Rio  de  Janeiro  are  generally  larger  and 
darker  than  those  from  the  type  locality,  and 
do  not  have  the  butterfly-shaped  spot  on  the 
carapace. 

Distribution, — Known  only  from  two 

mountain  forest  and  restinga  areas  in  south- 
eastern Brazil. 

Association  with  bromeliads. — Coryphas- 
ia  spp.  did  not  inhabit  non-bromeliad  plants 
at  Monte  Verde  and  Ilha  do  Cardoso.  How- 
ever, in  Rio  de  Janeiro,  five  individuals  of  C. 
Cardoso  were  found  on  five  non-bromeliad 
plants.  In  these  cases,  the  plants  occupied 
were  shrubby  and  located  up  to  30  cm  above 
thickets  of  the  bromeliad  A.  glaziouana. 


Coryphasia  monteverde  occurred  non-ran- 
domly  on  individuals  of  Ae.  distichantha  of 
different  sizes  (surface  area)  at  Monte  Verde, 
with  the  highest  frequency  on  larger  brome- 
liads (contingency  table,  G = 15.8,  df  = 5 , 
P = 0.007,  Fig.  13).  In  contrast,  in  Rio  de 
Janeiro  the  frequency  of  C.  cardoso  among 
individuals  of  A.  glaziouana  of  varying  size 
classes  did  not  differ  statistically  (Fig.  13; 
contingency  table,  G = 10.0,  df  = 5,  P = 

0. 075).  The  surface  area  of  A.  glaziouana  was 
larger  than  that  of  Ae.  distichantha  (A.  gla- 
ziouana: 9254  ± 670  cm^,  n = 81;  Ae.  disti- 
chantha: 902  ± 56  cm^,  n = 70;  Mann- Whit- 
ney test,  U = 2524,  P < 0.001;  see  also  Table 
1). 

In  the  forest  at  Monte  Verde,  C.  monteverde 
used  the  available  bromeliads  non-randomly 
(G  = 24.14,  df=  2,P  < 0.001,  Fig.  14),  and 
occurred  at  a higher  frequency  on  Ae.  disti- 
chantha compared  to  N.  innocentii  (G  = 
24.13,  df  = 1,  P < 0.001)  and  on  V.  bitumi- 
nosa  relative  to  N.  innocentii  (G  = 7.70,  df  — 

1,  P = 0.005).  The  frequency  of  C.  monte- 
verde between  individuals  of  Ae.  distichantha 
and  of  V.  bituminosa  did  not  differ  statistically 
(G  = 3.65,  df=  l,P  = 0.056).  In  this  habitat, 
V.  bituminosa  was  the  largest  bromeliad  spe- 
cies (Table  1).  This  spider  species  was  more 
common  on  Ae.  distichantha  from  the  moun- 
tain top  (i.e.,  open  area)  than  on  individuals 
of  this  bromeliad  species  from  forest  (G  = 
5.42,  df=  1,  P = 0.020,  Fig.  14),  despite  the 
smaller  size  of  Ae.  distichantha  from  the  open 
area  compared  to  that  of  forest  specimens 
(mountain  top:  902  ± 56  cm^,  n = 70;  forest: 
1446  ± 178  cm^,  n = 17;  Mann- Whitney  test, 
U = 1022,  P = 0.003).  In  Rio  de  Janeiro,  C. 
cardoso  was  more  common  on  A.  glaziouana 
than  on  N.  cruenta  (G  = 30.22,  df  = 1,  P < 
0.001,  Fig.  14).  At  this  site,  A.  glaziouana  was 
larger  than  N.  cruenta  (Table  1).  At  Ilha  do 
Cardoso,  the  frequency  of  C.  cardoso  did  not 
vary  between  the  bromeliads  V.  carinata  and 
Q.  arvensis  (G  = 2.33,  df  = 1,  P = 0.127), 
and  this  spider  did  not  occur  on  A.  nudicaulis 
(Fig.  14).  The  latter  bromeliad  was  the  small- 
est of  those  found  at  Ilha  do  Cardoso  (Table 
1).  In  Serra  do  Japi,  we  have  monitored  a pop- 
ulation of  C.  monteverde  established  in  a 
thicket  of  B.  antiacantha  for  > 5 yr. 

At  Monte  Verde,  we  found  six  and  three 
egg  sacs  of  C.  monteverde  on  the  leaves  of 
Ae.  distichantha  in  the  forest  and  on  the 
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Figure  13. — Relative  frequency  of  different  size  classes  of  Aechmea  distichantha  (from  Monte  Verde)  I 

and  Alcantarea  glaziouana  (from  Rio  de  Janeiro)  occupied  by  C.  monteverde  (n  = 30)  and  C.  cardoso  ; 

{n  = 41)  (black  bars),  respectively,  compared  to  the  total  availability  of  these  bromeliads  (A.  distichantha: 
n = 70;  A.  glaziouana:  n — ^l)  (open  bars).  ^ 


mountain  top,  respectively.  In  Serra  do  Japi, 
we  found  one  egg  sac  of  this  spider  species 
on  B.  antiacantha.  In  Rio  de  Janeiro,  we 
found  five  egg  sacs  of  C.  cardoso  on  A.  gla- 
ziouana. No  egg  sacs  were  found  on  the  bro- 
meliads at  Ilha  do  Cardoso. 

Generally,  when  approached  by  an  observer 


trying  to  capture  them,  the  two  Coryphasia 
species  climbed  down  a leaf  to  submerge  in 
the  water  of  tank  bromeliads  (e.g.,  Ae.  disti- 
chantha and  A.  glaziouana).  The  spiders  re- 
mained submerged  for  more  than  three  min- 
utes  and  were  apparently  surrounded  by  an  air 
bubble.  We  have  not  observed  this  submer-  j 
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Figure  14. — Percentage  of  bromeliad  species  occupied  by  C.  monteverde  in  the  inselberg  (first  bar  to 
the  left)  and  forest  (remaining  three  bars  to  the  right)  at  Monte  Verde,  and  by  C.  cardoso  in  the  inselberg 
at  Rio  de  Janeiro  and  restinga  at  Ilha  do  Cardoso.  The  number  of  plants  inspected  is  indicated  above  the 
bars. 
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gence  behavior  in  C.  cardoso  from  Ilha  do 
Cardoso.  When  on  bromeliads  that  do  not 
form  phytotelmata  (e.g.,  B.  antiacantha  from 
Serra  do  Japi),  C.  monteverde  individuals 
quickly  fled  to  peripheral  leaves  and  buried 
themselves  in  the  bromeliad  rosette. 

DISCUSSION 

Our  results  indicate  that  C.  monteverde  and 
C cardoso  were  specifically  associated  with 
bromeliads  since  they  were  rarely  found  on 
non-bromeliad  plants.  Moreover,  these  species 
inhabited  bromeliads  in  different  geographic 
regions,  indicating  a strong,  specific  relation- 
ship between  these  spiders  and  the  Bromeli- 
aceae.  Bromeliads  may  be  a suitable  micro- 
habitat for  salticids  because  their  leaves  form 
a complex  tridimensional  architecture  that  al- 
lows adult  spiders  to  forage  and  to  shelter 
from  predators  (Romero  & Vasconcellos-Neto 
2005 a, c).  Moreover,  plants  in  rosette  shape 
may  be  good  sites  for  spiders  to  lay  eggs  and 
as  nurseries  for  spiderlings  (Santos  et  al. 
2002;  Romero  & Vasconcellos-Neto  2004, 
2005a,c).  In  addition,  since  several  bromeliad- 
dwelling  spiders  live  in  open  areas  (e.g.,  San- 
tos et  al.  2002;  Dias  & Brescovit  2003,  2004; 
Romero  & Vasconcellos-Neto  2004,  2005a,b; 
Romero  2006),  where  the  ground  (e.g.,  sandy 
or  rocky  habitats)  is  generally  hot  during  the 
day,  bromeliads  may  provide  shelter  against 
high  temperatures.  We  observed  that  the 
ground  temperature  on  the  inselberg  at  Monte 
Verde  reached  50°  C during  the  day  (15:00  h), 
while  among  the  bromeliad  leaves  and  in  the 
phytotelmata  the  temperature  was  27°  C and 
22°  C,  respectively.  Hence,  the  phytotelmata 
appear  to  function  as  a thermoregulatory 
mechanism  for  the  bromeliads  and  indirectly 
provide  a suitable  microclimate  for  the  spiders 
(see  also  Dias  & Brescovit  2004). 

Coryphasia  monteverde  inhabited  the  larger 
rosettes  of  Ae.  distichantha  at  Monte  Verde, 
which  suggested  that  these  spiders  may  ac- 
tively select  their  microhabitats  based  on  host 
plant  size.  Romero  & Vasconcellos-Neto 
(2004)  reported  that  another  bromeliad-dwell- 
ing  salticid,  E.  nativo,  had  a similar  micro- 
spatial  distribution  on  two  bromeliad  species, 
possibly  because  larger  plants  have  a higher 
probability  of  being  visited  by  insects  as  a re- 
sult of  their  large  surface  area.  However,  in 
Rio  de  Janeiro,  C cardoso  apparently  did  not 
discriminate  the  rosettes  of  A.  glaziouana  by 


their  size,  perhaps  because  the  detection  of 
variation  in  rosette  size  among  such  large  bro- 
meliads (this  species  is  much  larger  than  Ae. 
distichantha)  may  be  difficult  or  unnecessary 
for  C.  cardoso. 

In  the  forest  at  Monte  Verde,  C monteverde 
occurred  at  a higher  frequency  on  Ae.  disti- 
chantha and  V.  bituminosa  than  on  N.  inno- 
centii,  while  in  Rio  de  Janeiro,  C.  cardoso  oc- 
curred at  a higher  frequency  on  A.  glaziouana 
than  on  N.  cruenta.  Vriesea  bituminosa  and  A. 
glaziouana  were  the  largest  bromeliads  avail- 
able in  each  region,  and  the  spiders  may  have 
selected  these  plants  because  of  their  size.  Al- 
though Ae.  distichantha  is  a small  bromeliad, 
it  was  the  only  one  in  the  forest  that  had  con- 
spicuous spines  at  the  edges  of  its  leaves. 
These  spines  may  provide  protection  against 
small  vertebrates,  as  suggested  by  Romero  & 
Vasconcellos-Neto  (2005a, c)  for  other  salti- 
cid-bromeliad  systems.  Coryphasia  cardoso 
also  inhabited  the  largest  bromeliads,  V.  car- 
inata  and  Q.  arvensis.  However,  these  spiders 
did  not  select  plants  with  spines  at  their  leaf 
margins  in  either  of  their  areas  of  occurrence. 
Hence,  this  morphological  trait  in  the  plants  j 
from  Rio  de  Janeiro  (e.g.,  A^.  cruenta)  and  Ilha  | 
do  Cardoso  (e.g.,  Q.  arvensis)  may  have  no  ! 
protective  function  for  this  Coryphasia  spe- 
cies. Alternatively,  this  spider  species  may  not 
select  host  plants  that  have  spines  on  their  leaf 
margins.  Coryphasia  cardoso  did  not  occur  on  ! 
A.  nudicaulis  at  Ilha  do  Cardoso.  This  bro-  | 
meliad  species,  which  was  the  smallest  of  the  ! 
bromeliads  available  at  this  site,  had  leaves  1 
that  were  strongly  clustered  to  form  a tube-  | 
like  rosette.  This  architecture  may  be  unsuit-  i 
able  for  active  hunters  such  as  Salticidae  spi-  j 
ders  that  generally  live  and  forage  in  ' 
tri-dimensional,  open  microhabitats  (Romero 
& Vasconcellos-Neto  2004,  2005c).  Alterna- 
tively, C.  cardoso  may  avoid  competition  with  I 
and/or  predation  by  females  of  the  harvestman  j 
Bourguyia  albiornata  Mello-Leitao  1923,  | 

which  frequently  use  A.  nudicaulis  as  an  ovi-  j 
position  site  at  Ilha  do  Cardoso  (Machado  & 
Oliveira  2002).  j 

Coryphasia  monteverde  occurred  more  fre- 
quently on  mountain  top  bromeliads,  where 
the  ground  is  rocky  and  trees  are  scarce,  than  j 
on  forest-dwelling  rosettes.  Romero  & Vas-  I 
concellos-Neto  (2005a)  reported  a similar  dis- 
persion pattern  for  P.  chapoda,  which  was  ji 
more  common  on  rosettes  of  B.  balansae  from  j 
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grasslands  (open  areas)  than  on  rosettes  from 
forest  understories.  Romero  & Vasconcellos- 
Neto  (2005c)  demonstrated  that  fallen  dry 
leaves  from  forest  trees  blocked  the  base  (cen- 
ter) of  B.  balansae  and  effectively  prevented 
the  spiders’  access  to  shelter  and  rest  sites.  In 
the  present  study,  several  forest-dwelling  bro- 
meliads  had  many  dry  leaves  from  trees  in 
their  rosettes,  and  this  may  have  prevented  C. 
monteverde  from  taking  shelter  in  the  water 
source  (phytotelmata). 

The  habit  of  the  two  Coryphasia  spp.  of 
submerging  in  the  water  of  phytotelmata  may 
be  an  anti-predator  adaptation  for  living  on 
bromeliads.  Similar  submergence  behavior 
has  been  recorded  for  two  other  bromeliad- 
dwelling  jumping  spiders,  Eustiromastix  na- 
tive and  Psecas  sp.  (Romero  & Vasconcellos- 
Neto,  unpublished  data).  These  results  suggest 
convergent  behavior  among  these  jumping 
spiders  for  living  on  tank-bromeliads. 

In  conclusion,  C.  monteverde  and  C.  car- 
doso  were  specifically  associated  with  bro- 
meliads in  different  geographic  regions  and 
inhabited  the  larger  bromeliads  among  those 
available.  These  spiders  submerged  in  water 
of  the  bromeliad  phytotelmata,  as  do  other 
bromeliad-living  jumping  spiders,  possibly  as 
a protective  adaptation  for  inhabiting  tank 
bromeliads. 
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SHORT  COMMUNICATION 

CRITICAL  THERMAL  MAXIMUM  OF  THE  GREEN  LYNX 
SPIDER,  PEUCETIA  VIRIDANS  (ARANEAE,  OXYOPIDAE) 


Chadwick  J.  Haena^  and  Vincent  A.  Cobb:  Department  of  Biology,  Middle 
Tennessee  State  University,  Murfreesboro,  Tennessee  37132  USA. 

ABSTRACT.  The  critical  thermal  maximum  (CTMax)  of  Peucetia  viridans  Hentz  1832  adult  spiders 
was  determined  in  the  laboratory.  Mean  temperature  at  death  was  higher  for  gravid  spiders  (49.4°  C)  than 
for  postparturient  females  (47.2°  C)  and  males  (46.9°  C).  Painted  copper  spider  models  placed  in  the 
environment  to  examine  available  temperatures  predicted  that  spider  body  temperatures  would  rarely  ex- 
ceed 40°  C thus  making  it  unlikely  for  P.  viridans  to  naturally  reach  CTMax,  at  least  in  the  climate  of 
central  Tennessee. 

Keywords  s Temperature,  thermal  tolerance 


The  range  of  thermal  tolerances  in  ectothermic 
animals  is  important  for  better  understanding  the 
limitations  of  an  animal’s  thermal  ecology  and  be- 
havior. An  organism’s  upper  and  lower  thermal  lim- 
its can  influence  many  aspects  of  life,  including  for- 
aging, habitat  selection,  mating,  and  development 
(Angilletta  et  al.  2002).  More  specifically  in  spiders, 
those  thermal  limits  could  be  useful  in  evaluating 
the  suitability  of  foraging  and  nest-site  habitats,  es- 
pecially in  those  species  where  the  female  remains 
at  her  nest  guarding  her  egg  sac.  As  organisms  ap- 
proach their  thermal  limits,  negative  physiological 
affects  are  typically  observed,  potentially  culminat- 
ing in  death.  The  critical  thermal  maximum 
(CTMax)  is  a standard  measure  to  evaluate  the  ther- 
mal requirements  and  physiology  in  organisms  be- 
cause the  behavioral  and  physiological  responses 
are  the  same  across  a wide  diversity  of  taxa  (Lut- 
terschmidt  & Hutchison  1997a).  The  commonly 
used  dynamic  method  gradually  increases  the  tem- 
perature until  an  end-point  is  reached  (Luttersch- 
midt  & Hutchison  1997b).  Cowles  & Bogert  (1944) 
first  introduced  this  method  and  the  CTMax  was 
defined  as  “the  thermal  point  at  which  locomotor 
activity  becomes  disorganized  and  the  animal  loses 
its  ability  to  escape  from  conditions  that  will 
promptly  lead  to  its  death.” 

The  temperature  change  in  the  dynamic  method 
must  be  gradual  enough  to  allow  the  core  temper- 
ature of  individuals  to  equilibrate  to  the  test  tem- 
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perature  without  a significant  time  lag  (Hutchison 
1961),  with  heating  rates  of  0.5  to  1.5°  C per  min 
often  being  used  (Lutterschmidt  & Hutchison 
1997b).  Although  various  measuring  points  (e.g., 
loss  of  the  righting  response,  sudden  onset  of  mus- 
cular spasms,  and  death  (Lutterschmidt  & Hutchi- 
son 1997a,  1997b))  have  been  used  to  describe  the 
CTMax,  Lutterschmidt  & Hutchison  (1997a)  sup- 
port the  use  of  onset  of  muscular  spasms  as  the 
CTMax.  However,  the  studies  they  reviewed  pri- 
marily used  ectothermic  vertebrates.  Muscular 
spasms  in  small  invertebrates  may  be  difficult  to 
observe,  thus  other  means  (e.g.,  temperature  at  the 
point  of  thermal  discomfort  or  temperature  at  death) 
may  be  necessary  to  determine  the  thermal  limits. 

The  thermal  biology  of  few  spider  species  have 
thus  far  been  studied  (Humphreys  1987;  SchmaL 
hofer  1999),  which  has  limited  our  knowledge  of 
thermal  tolerances  and  preferences  associated  with 
differing  microhabitats.  The  CTMax  has  been  de- 
scribed in  a few  species  including  Loxosceles  inter- 
media Mello-Leitao  1934  and  L.  laeta  Nicolet  1849 
in  Brazil  (Fischer  & Vasconcellos-Neto  2003),  a 
number  of  dune-living  spiders  in  Sweden  (Almquist 
1970),  a riparian  spider  (Devito  & Formanowicz 
2003),  an  orb- weaving  spider  (Tolbert  1979),  and 
two  crab  spiders  (Schmalhofer  1999).  In  Schmal- 
hofer’s  study  Misumenops  asperatus  Hentz  1847 
matured  in  the  spring  and  Misumenoides  formosipes 
Walckenaer  1837  in  the  summer.  As  predicted,  the 
summer  maturing  spider  experiencing  higher  tem- 
peratures was  found  to  have  a higher  CTMax 
(Schmalhofer  1999).  Also,  crab  spiders  hunting  on 
flowers  exposed  to  warm  temperatures  had  a higher 
CTMax,  which  presumably  allowed  them  to  forage 
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Table  1. — CTMax  determination  temperatures  (mean  ± SD)  and  range  for  P.  viridans. 


Adult  Category 

Thermal  Discomfort 
Point  (°  C) 

Onset  of  Muscular 
Spasms  (°  C) 

Temperature  at 

Death  (°  C) 

Male  {n  = 3) 

Gravid  Female  (n  = 3) 
Postparturient  Female 
{n  = 4) 

40.3  ± 3.1  (38.3-43.9) 

41.0  ± 1.4  (39.5-42.1) 

40.0  ± 2.3  (38.5-43.4) 

43.0  ± 2.9  (39.8-45.5) 

43.1  ± 1.2  (42.1-42.8) 
42.4  ± 1.6  (40.6-44.0) 

46.9  ± 0.2  (46.8-47.1) 
49.4  ± 0.9  (48.6-50.3) 
47.2  ± 0.4  (46.8-47.8) 

more  freely  on  pollinating  insects  (Schmalhofer 
1999). 

The  green  lynx  spider,  Peucetia  viridans  Hentz 
1832,  is  an  ambush  predator  that  hunts  near  the  top 
of  flowering  herbaceous  plants  and  feeds  on  polli- 
nating insects  in  the  southern  United  States  and 
Mexico  (Turner  1979;  Willey  & Adler  1989;  Ar- 
ango et  al.  2000).  Males  and  gravid  females  can  be 
found  on  flowering  vegetation  in  field  habitats  dur- 
ing the  summer  and  early  autumn.  Males  die  soon 
after  mating  in  early  August  and  gravid  females 
then  lay  an  egg  sac  near  the  top  of  vegetation.  Post- 
parturient females  remain  with  and  protect  their  egg 
sac  until  spiderlings  emerge  and  disperse  (Fink 
1987).  Without  females  to  protect  the  egg  sac,  ant 
predation  and  dislodgement  commonly  occur  (Fink 
1986,  1987;  Hanna  & Cobb  2006).  Females  attend- 
ing egg  sacs  are  exposed  to  the  same  ambient  tem- 
peratures as  their  egg  sacs  (Hanna  & Cobb  2006). 
These  temperatures  may  be  beneficial  for  egg  de- 
velopment, but  potentially  could  reach  harmful  lev- 
els for  an  adult  spider.  Understanding  the  CTMax 
of  adult  P.  viridans  could  be  useful  in  evaluating 
how  suitable  foraging  and  nest-site  habitats  are  for 
guarding  females. 

The  purpose  of  this  study  was  to  test  whether 
gravid  P.  viridans  have  a higher  thermal  tolerance 
than  postparturient  female  and  male  spiders.  Be- 
cause gravid  females  are  generally  located  at  more 
exposed  sites  on  vegetation,  we  hypothesized  that 
they  may  have  a higher  thermal  tolerance.  To  obtain 
natural  thermal  conditions  that  spiders  could  be  ex- 
posed to  during  the  egg  sac  incubation  period,  we 
placed  physical  spider  models  in  the  field  to  mea- 
sure potential  spider  temperatures. 

Using  the  dynamic  method,  the  CTMax  was 
measured  for  three  mature  males,  three  gravid  fe- 
males, and  four  postparturient  females.  We  collect- 
ed postparturient  females  from  the  field  within  48 
h of  producing  an  egg  sac  in  September  2004.  Spi- 
ders were  collected  from  Rutherford  County,  Ten- 
nessee and  voucher  specimens  have  been  deposited 
in  the  entomology  collection  at  Middle  Tennessee 
State  University.  Adult  spiders  were  housed  in  a 
laboratory  at  21.5°  C for  24  h prior  to  testing.  For 
testing,  we  moved  spiders  to  5 X 8 cm  cylinders 
covered  with  cheese  cloth  and  placed  them  in  an 
environmental  chamber  (Percival  I-36LL).  Trials 


initially  started  at  25°  C,  increased  at  increments  of 
0.2°  C every  3 min,  and  could  reach  50°  C,  Three 
thermal  end-points  to  the  trials  were  measured.  The 
first  temperature  recorded  was  the  thermal  discom- 
fort point,  or  the  point  at  which  the  spiders  initiate 
rapid  movement  around  their  enclosure.  The  second 
temperature  recorded  was  when  the  onset  of  spasms 
occurred.  The  third  temperature  recorded  was  the 
temperature  at  death,  indicated  by  cessation  of 
movement.  To  record  these  measurements,  we  po- 
sitioned spiders  within  the  chamber  so  that  they  | 
could  be  video  recorded  via  a chamber  ventilation  | 
hole.  One-way  ANOVAs  and  Student-Newman- 
Keuls  post  hoc  tests  were  used  to  compare  the 
CTMax  measurements. 

For  the  test  spiders,  the  thermal  discomfort  point, 
the  temperature  at  the  onset  of  spasms  and  the  tem- 
perature at  death  were  recorded  (Table  1).  No  sig-  , 
nificant  differences  between  males,  gravid  females,  | 
or  postpartum  females  were  observed  for  the  ther- 
mal discomfort  point  (F2  7 = 0.162,  P = 0.854)  or 
the  temperature  at  the  onset  of  muscular  spasms  | 
(F2  7 = 0.137,  F = 0.874).  However,  gravid  females  | 
did  have  a significantly  higher  temperature  at  death  | 
(F2  7 = 19.34,  P = 0.001),  than  either  males  or  post-  ' 
partum  females.  ' 

To  determine  potential  temperatures  that  P.  viri-  j 
dans  may  experience  in  the  field,  we  placed  phys-  |i 
ical  spider  models  in  typical  locations  where  spiders  ' 
were  observed  during  the  egg-laying  season.  We  ; 
constructed  spider  models  out  of  a hollow  copper 
tube  (2  mm  diam.,  20  mm  long)  for  the  body,  and 
20  ga  copper  wire  for  the  legs.  One  end  of  the  mod- 
el was  sealed  with  a waterproof  sealant  (i.e.,  caulk), 
and  a 30  ga  type  T thermocouple  wire  was  sealed  ' 
inside  the  other  end  (Fig,  1).  The  thermocouple 
wire  was  measured  with  a multi-channel  datalogger 
(Campbell  Scientific,  Inc.  CR23x).  Initially  we 
placed  the  following  models  outdoors:  models 
spray-painted  black,  neon  green,  jade,  yellow,  peb-  | 
ble,  and  white,  along  with  two  recently  sacrificed 
gravid  females  and  one  male  spider,  on  a 50  cm  X 
50  cm  white  styrofoam  tile  (used  to  reduce  convec-  ; 
five  heating  from  the  ground).  Body  temperatures  j 
of  sacrificed  spiders  were  measured  using  a ther- 
mocouple wire  inserted  in  their  abdomen.  We  mon-  j 
itored  both  spiders  and  models  for  80  min,  and  pur-  J 
posefully  moved  them  into  and  out  of  bright  sun  j 
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Figure  L — A painted  spider  model  with  a ther- 
mocouple wire  attached. 


and  full  shade  to  determine  which  painted  model 
was  most  thermally  similar  to  real  spiders. 

Graphical  comparison  of  the  painted  spider  mod- 
els to  actual  spiders  revealed  the  neon  green  model 
was  1-2°  C warmer,  while  the  pebble  model  was 
1-2°  C cooler.  Therefore,  we  painted  a model  with 
the  distal  thirds  neon  green  and  the  middle  third 
pebble  and  again  compared  the  model  to  two  re- 
cently sacrificed  female  spiders.  The  banded  model 
differed  on  average  by  0.08°  C from  the  real  spiders 
(Fig.  2)  (r  2 = 0.981,  P < 0.001),  with  no  signifi- 
cant differences  between  the  spider  and  the  model 
(paired  t = 0.705,  P = 0.482).  Therefore,  our  model 
spiders  accurately  predicted  the  temperature  of  real 
spiders,  including  times  of  heating  and  cooling, 
which  made  it  possible  to  predict  spider  body  tem- 
perature without  disturbing  or  harming  real  spiders. 

We  placed  three  banded  model  spiders  in  the  field 
at  positions  where  real  spiders  were  typically  ob- 
served and  recorded  temperatures  at  10  min  inter- 
vals for  .50  days  beginning  7 September  2004.  All 
three  models  were  75  cm  above  the  ground;  one 
placed  on  a south-facing  vertical  stem,  a second 
placed  on  top  of  a goldenrod  (Solidago  nemoralis) 
inflorescence,  and  a third  placed  under  the  inflores- 
cence of  S.  nemoralis  (common  location  of  egg 
sacs). 

In  the  field,  the  warmest  spider  model  was  on  the 
south-facing  stem  at  75  cm,  with  the  warmest  tem- 
perature recorded  being  39.3°  C.  The  warmest  tem- 
perature recorded  for  the  other  models  was  35.2°  C 
(under  the  goldenrod  inflorescence)  and  36.5°  C 
(exposed  on  the  inflorescence).  The  maximum  dif- 
ference in  temperature  between  different  models 
during  the  day  was  10.8°  C on  17  September,  when 
the  temperature  on  the  south-facing  stem  was  39.2° 
C and  the  model  below  the  inflorescence  was  28.4° 


Figure  2. — Temperature  comparisons  for  a paint- 
ed spider  model  and  two  female  green  lynx  spiders 
on  27  August  2004.  Shaded  air  temperature  was 
measured  near  the  models.  Bars  indicate  when  spi- 
ders and  models  were  moved  into  full  shade. 


C.  While  model  placement  greatly  influenced  pre- 
dicted temperatures,  differences  potentially  could 
be  even  larger  if  the  spider  selected  plants  with 
more  vegetative  growth  and  consequently  more 
shade. 

Gravid  female  P.  viridans  are  often  found  in 
open  field  habitats  on  flowering  vegetation  foraging 
during  the  summer  when  air  temperatures  can  be 
quite  warm  (i.e.,  August).  Withstanding  warmer 
temperatures  is  beneficial  for  gravid  females  that 
are  foraging  heavily  before  expending  energy  pro- 
ducing an  egg  sac.  This  provides  gravid  females  the 
benefit  of  foraging  in  places  or  during  times  when 
it  would  potentially  be  too  warm  for  males  or  non- 
gravid  females.  Male  P.  viridans  die  soon  after  mat- 
ing, and  are  rarely  observed  in  the  field  when  fe- 
males begin  laying  their  egg  sacs.  Therefore,  male 
P.  viridans  are  generally  not  foraging  during  the 
warmest  part  of  summer,  but  rather  they  spend  more 
time  seeking  a mate,  moving  between  different  mi- 
croclimates. Postparturient  females  occurred  on  or 
near  their  egg  sacs  and  were  infrequently  found 
with  prey.  In  addition,  postparturient  females  are 
rarely  found  exposed  on  inflorescences.  Notably, 
postparturient  females  have  a lower  CTMax  than 
gravid  females,  but  it  is  still  8°  C higher  than  the 
warmest  temperature  recorded  by  a model  spider  in 
the  field,  meaning  temperatures  in  central  Tennessee 
should  not  harm  or  stress  P.  viridans  while  guard- 
ing their  egg  sacs. 

Although  the  field  temperatures  in  this  study  did 
not  approach  the  maximal  thermal  limitations  for  P. 
viridans,  it  should  be  noted  that  the  spider  models 
were  monitored  during  September  and  October 
when  postparturient  females  are  prevalent.  In  cen- 
tral Tennessee,  temperatures  occasionally  become 
warm  enough  in  late  summer  to  reach  CTMax,  as 
indicated  by  our  spider-model  calibration  in  August 
(Fig.  2).  These  are  the  temperatures  gravid  females 
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would  most  likely  be  experiencing  and  may  account 
for  their  higher  temperature  at  death  measurement 
(Table  1).  It  should  also  be  noted  that  the  summer 
of  2004  in  central  Tennessee  was  not  unusually 
warm  and  P.  viridans  populations  further  south  in 
their  range  would  probably  be  exposed  to  higher 
temperatures. 

Because  of  the  high  surface  to  volume  ratio  in 
P.  viridans  body  dimensions,  low  thermal  inertia  is 
expected  giving  P.  viridans  the  ability  to  heat  and 
cool  quickly.  Using  data  from  the  initial  paint 
matching  test,  we  calculated  the  heating  and  cooling 
rates  for  three  sessions  using  one  male  and  two  fe- 
male spiders.  Heating  rates  did  not  differ  from  cool- 
ing rates  and  the  mean  rate  of  change  for  the  male 
spider  was  3.1°  C per  min  (n  = 6 sessions)  and  for 
females  was  2.6°  C per  min  («  = 12  sessions). 
Combined  heating/cooling  rate  for  all  three  spiders 
was  2,8°  C per  min. 

Such  a low  thermal  inertia  makes  it  likely  that 
microhabitat  variation  allows  spiders  to  simply 
make  short  movements  to  a cooler  location  if 
CTMax  is  approached.  Although  geographic  varia- 
tion and  plasticity  of  CTMax  in  spiders  remains  to 
be  tested,  this  implies,  in  general,  that  the  likelihood 
that  small  spiders  would  encounter  lethal  body  tem- 
peratures is  low  and  that  only  in  extreme  environ- 
ments with  little  thermal  microhabitat  differences 
would  a spider  species  be  at  risk  of  overheating. 
However,  implications  for  species  behaviorally  lim- 
ited by  factors  such  as  web  or  egg  sac  placement 
risks  would  remain. 
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A NEW  SPECIES  OF  DRASSYLLUS 
(ARANEAE,  GNAPHOSIDAE)  FROM  WEST  TEXAS 
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ABSTRACT.  A new  species,  Drassyllus  broussardi,  is  described  from  Presidio  County,  West  Texas, 
USA.  The  species  belongs  to  the  insularis  group  but  has  a distinctively  elongated  embolus  in  males  and 
concomitantly  elongated  copulatory  ducts  in  females. 

Keywords:  Zelotinae,  Texas,  Presidio  County,  insularis  group 


The  zelotine  gnaphosid  genus  Drassyllus  in- 
cludes a substantial  fraction  of  the  North  American 
ground  spider  fauna;  the  61  currently  known  New 
World  species,  found  from  southern  Canada  to 
southern  Mexico,  have  been  assigned  to  eight  spe- 
cies groups  (Platnick  & Shadab  1982;  Platnick 
1984;  Platnick  & Corey  1989). 

Midwestern  State  University,  at  Wichita  Falls, 
Texas,  recently  received  a donation  of  land  strad- 
dling Presidio  and  Brewster  Counties  in  West  Texas 
for  research  aimed  at  understanding  the  operation 
of  a desert  ecosystem.  This  parcel,  the  Dalquest  Re- 
search Site,  is  near  the  Big  Bend  Ranch  State  Park 
and  provides  a valuable  opportunity  to  study  a rel- 
atively undisturbed  portion  of  Chihuahuan  desert. 
Under  the  direction  of  the  second  author,  a survey 
of  the  spider  fauna  of  the  Dalquest  Research  Site 
was  carried  out  by  Mr.  Greg  Broussard  as  part  of 
his  M.S.  degree  research.  Unsurprisingly,  a number 
of  unusual  and  relatively  unfamiliar  spiders  occur 
at  the  site,  and  we  report  here  on  one  of  them:  a 
gnaphosid  ground  spider  belonging  to  the  insularis 
group  of  Drassyllus.  The  largest  of  the  eight  species 
groups,  the  insularis  group  includes  taxa  primarily 
from  the  western  United  States,  along  with  many 
Mexican  endemics  (Platnick  & Shadab  1982).  The 
group  is  not  well  known,  especially  in  Mexico, 
where  many  of  the  species  are  so  far  identified  only 
from  females.  Nevertheless,  the  species  found  at  the 
Dalquest  site  differs  clearly  from  all  the  previously 
known  taxa,  and  is  here  newly  described. 

We  thank  Dr.  Mohammad  Shadab  of  the  Ameri- 
can Museum  of  Natural  History  for  his  work  on  the 
illustrations.  Specimens  are  housed  in  the  collec- 
tions of  the  American  Museum  of  Natural  History, 


New  York  (AMNH)  and  Midwestern  State  Univer- 
sity, Wichita  Falls,  Texas  (MWSU). 

Family  Gnaphosidae  Pocock  1898 
Genus  Drassyllus  Chamberlin  1922 

Type  species. — Drassyllus  fallens  Chamberlin 
1922,  by  original  designation. 

Drassyllus  broussardi  new  species 
Figs.  1-4 

Types. — Holotype  male  taken  in  uncovered,  dry 
pitfall  trap  at  an  elevation  of  1,267  m at  the  Dal- 
quest Research  Site,  29°33.41'N,  103°47.65'W,  Pre- 
sidio County,  Texas,  USA,  8 August  2005,  N.  Hor- 
ner, J.  Rogers  (AMNH).  Allotype  female  taken  in 
covered,  propylene  glycol  pitfall  trap  at  the  same 
locality  22  July~7  August  2005,  N.  Horner 
(AMNH). 

Other  material  examined. — USA:  Texas:  Pre- 
sidio County:  7 3,  Dalquest  Research  Site, 
29°33.4rN,  103°47.65'W,  elev.  1267  m,  6-19  Au- 
gust 2004,  pitfalls,  N.  Homer  (AMNH);  4 3,  same 
location,  20  August-4  September  2004,  pitfalls,  N. 
Horner  (AMNH);  5 3,  same  location,  22  July-7 
August  2005,  covered  glycol  pitfalls,  N.  Horner 
(AMNH);  2 3,  same  location,  7 August  2005,  un- 
covered alcohol  pitfalls,  N.  Homer  (AMNH);  1 3, 
1 $,  same  location,  8 August  2005,  covered  dry 
pitfalls,  N.  Horner,  J.  Rogers  (MWSU);  1 ?,  same 
location,  9 August,  2005,  uncovered  dry  pitfall,  N. 
Homer,  J.  Rogers  (AMNH);  3 3,  same  location,  11 
August- 10  September  2005,  uncovered  glycol  pit- 
falls,  N.  Horner  (AMNH);  2 3,2  ?,  same  location, 
same  date,  covered  glycol  pitfalls,  N.  Horner 
(AMNH). 


197 


198 


THE  JOURNAL  OF  ARACHNOLOGY 


Figures  1-4. — Drassyllus  broussardi,  new  species:  1.  Left  male  palp,  ventral  view;  2.  Left  male  palp, 
retrolateral  view;  3.  Epigynum,  ventral  view;  4.  Epigynum,  dorsal  view. 


Etymology. — The  specific  name  is  a patronym 
in  honor  of  Greg  H.  Broussard,  in  recognition  of 
the  many  valuable  specimens  taken  in  his  survey 
work  at  the  type  locality. 

Diagnosis. — The  pair  of  median  extensions  on 
the  anterior  epigynal  ducts  (Fig.  4)  support  the  as- 
signment of  this  species  to  the  insularis  group,  as 
does  the  absence  of  stiff  setae  dorsally  on  the  male 
palpal  tibia.  Males  can  easily  be  distinguished  from 
those  of  all  the  other  members  of  the  group  by  their 
greatly  elongated  embolus,  which  occupies  most  of 
the  retrolateral  extent  of  the  palpal  bulb  (Figs.  1, 
2).  As  expected,  females  have  concomitantly  elon- 
gated copulatory  ducts,  the  length  of  which  is  ac- 
commodated by  lateral  convolutions  that  are  also 
unique  (Figs.  3,  4).  Measurements  are  expressed  in 
mm. 

Male  (holotype). — Total  length  2.02.  Carapace 
0.89  long,  0.67  wide.  Femur  II  0.55  long.  Carapace 
light  yellow,  darkest  anteriorly,  rear  of  pars  cephal- 
ica  with  dusky  markings;  abdominal  dorsum  dark 
gray,  venter  white;  legs  light  yellow.  Leg  spination 
typical  for  genus  except:  femora  I-IV  pO-0-0, 
rO-0-0;  patella  III  rO-0-0;  tibiae  III,  IV  pO-0-0, 
rO-0-0;  metatarsi  I-IV  spineless.  Terminal  apophy- 
sis long,  narrow,  directed  retrolaterally;  embolus 
greatly  elongated,  making  almost  complete  coil, 
dorsal  half  hidden  inside  cymbium  (Fig.  1);  retro- 
lateral tibial  apophysis  triangular,  distally  narrowed, 
angled  (Fig.  2). 


Female  (allotype). — Total  length  2.24.  Carapace 
0.88  long,  0.66  wide.  Femur  II  0.56  long.  Colora- 
tion as  in  male.  Leg  spination  as  in  male  except 
tibiae  III,  IV  spineless.  Anterior  epigynal  margin 
occupying  full  width  of  epigynum,  with  short  pos- 
terolateral extensions  (Fig.  3);  epigynal  ducts  coiled 
laterally  (Fig.  4). 

Distribution. — Known  only  from  Presidio  Coun- 
ty, West  Texas,  USA. 
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HARVESTMAN  PHAREICRANAUS  CALCARIFERUS 
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ABSTRACT.  Parental  care  in  harvestmen  may  take  several  forms  including  egg  hiding,  egg  guarding, 
egg  transport  and  young  guarding.  In  most  species,  one  adult,  usually  the  female,  performs  guarding  of 
the  young.  From  9 July-3  August  2005,  we  made  observations  of  parental  care  by  adults  of  the  Neotropical 
cranaid  harvestman  Phareicranaus  calcariferus  (Simon  1879)  in  northern  and  central  Trinidad.  Nine  ob- 
servations involved  an  adult  female  and  young  while  three  appeared  to  include  both  an  adult  female  and 
male  with  young.  The  number  of  young  present  was  inversely  related  to  the  size  of  the  young,  indicating 
that  parental  care  in  this  species  may  occur  over  an  extended  period  of  time. 

Keywords:  Biparental  care,  young  guarding,  Trinidad 


Parental  care  can  be  generally  defined  as  any  be- 
havior performed  by  an  adult  that  enhances  the  sur- 
vival of  its  progeny  (Trivers  1972).  Selective  pres- 
sures that  are  believed  to  contribute  to  the  evolution 
of  parental  care  in  harvestmen  include  predation 
(ants),  cannibalism,  and  fungal  infection  (Mora 
1990).  In  Neotropical  harvestmen  (Opiliones,  Lan- 
iatores),  parental  care  may  take  several  forms  in- 
cluding egg  burying,  egg  hiding,  egg  carrying,  and 
the  guarding  of  eggs  and  early  hatched  nymphs 
(Machado  & Raimundo  2001).  Egg  burying  or  egg 
hiding  occurs  when  eggs  are  oviposited  in  the  soil, 
among  the  leaf  litter  or  in  bark  crevices  (Machado 
& Raimundo  2001;  Willemart  2001).  In  a few  spe- 
cies, eggs  may  be  laid  and  subsequently  covered 
with  debris  (Willemart  2001;  Pereira  et  al.  2004). 
Egg  and  young  guarding  specifically  refers  to  a 
form  of  parental  care  in  which  one  or  both  parents 
actively  protect  the  progeny.  In  the  gonyleptid  spe- 
cies Acutisoma  longipes  Roewer  1913,  the  guarding 
female  remains  with  the  brood,  occasionally  touch- 
es the  eggs  with  the  second  pair  of  legs,  and  reg- 
ularly inspects  the  periphery  of  the  clutch  (Macha- 
do & Oliveira  1998;  Machado  2002). 

In  Neotropical  harvestmen,  maternal  care  has 
been  observed  in  at  least  22  species  representing 
four  families  including  the  Cosmetidae  (Goodnight 
& Goodnight  1976),  Gonyleptidae  (Machado  & 
Raimundo  2001),  Stignopsidae  (Mitchell  1971),  and 

' Corresponding  author.  E-mail:  vtownsend@vwc. 
edu 


Cranaidae  (Machado  & Warfel  2006).  Of  these  taxa, 
egg  hiding  as  well  as  egg  and  early  nymph  guarding 
by  the  female  has  been  most  extensively  studied  in 
the  Gonyleptidae  (Machado  & Raimundo  2001).  In 
A.  longipes,  maternal  care  includes  egg  and  young 
guarding  and  may  continue  for  a period  of  56-78 
days  (Machado  & Oliveira  1998).  In  contrast,  pa- 
ternal care  has  been  observed  in  relatively  few  spe- 
cies, although  it  is  known  to  occur  in  the  Assami- 
idae  (Martens  1993),  Gonyleptidae  (Machado  et  al. 
2004),  Manaosbiidae  (Mora  1990),  Podoctidae 
(Martens  1993),  and  Triaenonychidae  (Forster 
1954).  Paternal  care  may  take  the  form  of  egg  trans- 
port (Martens  1993)  or  egg/young  guarding  (Mora 
1990;  Martens  1993;  Kara  et  al.  2003;  Machado  et 
al.  2004).  Biparental  care  of  eggs  or  young  has  not 
been  previously  reported.  However,  in  Goniosoma 
albiscriptum  Mello-Letao  1932  and  A.  longipes, 
males  will  assume  parental  care  if  the  guarding  fe- 
male is  removed  (Machado  & Oliveira  1998;  Wil- 
lemart & Gnaspini  2004). 

This  paper  reports  the  first  field  observations  of 
parental  care  in  the  Neotropical  harvestman  Phar- 
eicranaus calcariferus  (Simon  1879)  (Cranaidae)  in 
Trinidad.  Over  the  course  of  25  days  (9  July-3  Au- 
gust 2005),  we  made  12  observations  of  egg  and 
early  nymph  guarding  involving  multiple  juveniles 
and  one  or  two  adults  (Table  1).  In  each  case,  we 
observed  the  adult  and  young  only  briefly  (1-3 
min)  and  then  collected  them.  Adults  and  nymphs 
were  preserved  in  the  field  in  10%  formalin  and 
later  transferred  to  70%  ethanol  for  storage.  Vouch- 
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Table  1. — Young  guarding  in  Phareicranaus  calcariferus  of  Trinidad.  Mount  Tamana  consists  of  a 
seasonal  forest.  Petite  Tacarib  is  crappo-cocorite  seasonal  forest  (disturbed  rainforest).  Mome  Bleu  Ridge 
is  a montane  rainforest.  Palm  sheath  refers  to  the  sheaths  of  palm  fronds  of  Euterpe  broadwayii. 


Observation 

Date 

Location 

Shelter 

Number 
of  young 

Size 

of  young 

Adults  present 

1 

9 Jul.  2005 

Mount  Tamana 

log 

> 25 

larva 

female 

2 

15  Jul.  2005 

Petite  Tacarib 

log 

4 

late  nymph 

female 

3 

15  Jul.  2005 

Petite  Tacarib 

log 

> 25 

larva 

female 

4 

26  Jul.  2005 

Morne  Bleu  Ridge 

palm 

sheath 

7 

late  nymph 

female 

5 

26  Jul.  2005 

Morne  Bleu  Ridge 

palm 

sheath 

17 

early  nymph 

female 

6 

26  Jul.  2005 

Morne  Bleu  Ridge 

palm 

sheath 

25 

larva 

female 

7 

26  Jul.  2005 

Morne  Bleu  Ridge 

palm 

sheath 

25 

larva 

female 

8 

26  Jul.  2005 

Morne  Bleu  Ridge 

palm 

sheath 

17 

early  nymph 

female 

9 

26  Jul.  2005 

Morne  Bleu  Ridge 

palm 

sheath 

20 

early  nymph 

female 

10 

2 Aug.  2005 

Morne  Bleu  Ridge 

palm 

sheath 

40 

early  nymph 

female,  male 

11 

3 Aug.  2005 

Morne  Bleu  Ridge 

palm 

sheath 

4 

late  nymph 

female,  male 

12 

3 Aug.  2005 

Morne  Bleu  Ridge 

palm 

sheath 

30 

early  nymph 

female,  male 

er  specimens  were  deposited  into  the  natural  history 
collections  of  the  California  Academy  of  Sciences, 
San  Francisco  (CAS)  and  Louisiana  State  Arthro- 
pod Museum,  Baton  Rouge  (LSAM).  In  the  field, 
adults  were  observed  in  close  proximity  to  the 
nymphs,  with  their  legs  directly  contacting  those  of 
one  or  more  of  the  young.  Nymphs  and  adults  were 
collected  from  within  or  beneath  a shelter  (Table  1), 
either  a rotting  log  or  the  sheath  of  a palm  frond 
{Euterpe  broadwayi).  Our  first  observation  occurred 
on  9 July  2005  on  the  slope  of  Mount  Tamana 
(10°28'15.5”N,  61°1L  50.5”W;  datum:  WGS84)  in 
the  Central  Range.  The  maximum  elevation  at  this 
site  is  325  m and  the  habitat  that  is  present  is  a 
mixture  of  crappo-cocorite  (jungle)  and  evergreen 
seasonal  forest  with  a diverse  assemblage  of  lianas 
and  bromeliads  (Murphy  1997).  The  second  and 
third  observations  occurred  on  15  July  2005  in  the 
forests  adjacent  to  the  beach  at  Petite  Tacarib 
(10°47'38.8”N,  6ri3'  32.7”W;  datum:  WGS84) 
along  the  northern  coast.  At  this  location,  the  dom- 
inant habitat  is  disturbed  rainforest  (crappo-cocori- 
te) and  features  several  species  of  palms,  bromeli- 
ads, and  an  understory  dominated  in  many  places 
by  Heliconia.  The  remaining  nine  observations  oc- 
curred from  26  July-3  August  2005  along  Morne 
Bleu  Ridge  (10°43'59.3”N,  6ri6H3.2”W;  datum: 
WGS84)  within  1 km  of  the  summit  of  Mount  Ar- 
ipo  in  the  Northern  Range.  The  elevation  of  this 
area  ranges  from  700-840  m and  the  vegetation  is 
characteristic  of  montane  rainforest,  featuring  an 
abundance  of  lianas,  bromeliads,  palms  and  a rela- 
tively low  canopy  (6-12  m). 

Nine  of  our  observations  involved  the  association 
of  a single  adult  female  and  young  (no  male  was 
observed  or  captured  in  the  immediate  vicinity  of 
the  shelter),  while  three  instances  involved  both  an 
adult  female  and  male  with  early  nymphs  (Table  1). 


We  also  made  four  observations  from  26  July-2 
August  2005  along  Morne  Bleu  Ridge  in  which 
male  and  female  harvestmen  were  found  together, 
but  there  were  no  eggs  or  young  present.  In  addi- 
tion, an  unguarded  group  of  small  young  and  a sin- 
gle unguarded  clutch  of  eggs  were  found  within  the 
sheaths  of  palm  fronds  on  26  July  2005.  We  noted 
an  inverse  relationship  between  the  number  and  the 
size  of  the  young  that  were  found.  In  general,  the 
smallest  instars  (mean  dorsal  scute  2.1  mm,  range 
1.8-2. 5 mm)  also  known  as  larvae  (the  first  instar 
after  hatching)  were  found  in  relatively  large  num- 
bers (Table  1).  Early  (mean  dorsal  scute  3.6  mm, 
range  2. 8-4. 2 mm)  and  late  nymphs  (mean  dorsal 
scute  5.2  mm,  range  4. 5-6. 6 mm)  were  generally 
found  in  smaller  numbers  (Table  1).  Our  observa- 
tions in  the  field  were  limited  to  generally  1-3  min 
because  the  adults  and  nymphs  would  disperse  rap- 
idly from  the  area  once  the  shelter  had  been  dis- 
turbed. Although  we  infer  a guarding  function  for 
this  behavior,  we  did  not  observe  any  instances  of 
active  defense  of  the  young  by  the  adults. 

Our  field  study  of  P.  calcariferus  represents  the 
first  report  of  the  reproductive  biology  for  this  spe- 
cies and  is  only  the  second  observation  of  parental 
care  for  the  Cranaidae  and  for  harvestman  in  Trin- 
idad (Machado  & Warfel  2006).  These  observations 
indicate  that  this  species  exhibits  maternal  care  and 
that  guarding  nymphs  may  involve  both  sexes.  In 
two  instances,  we  found  unguarded  eggs  or  juve- 
niles. These  observations  may  represent  instances 
in  which  the  guarding  parent(s)  had  abandoned  the 
brood,  left  in  search  of  food,  or  were  present  but 
simply  not  found. 

The  inverse  relationship  between  the  number  of 
nymphs  present  and  body  length  of  the  juveniles 
indicates  that  the  association  between  young  and  at 
least  one  of  the  parents  may  last  for  several  weeks 
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or  even  months.  We  infer  from  the  increases  in 
body  size  that  at  least  the  first  three  instars  of  P. 
calcariferus  may  be  guarded  by  at  least  one  adult. 
This  observed  pattern  also  suggests  that  as  the  ju- 
veniles mature,  they  may  either  disperse  or  incur 
greater  mortality  due  to  predation. 

We  thank  the  Wildlife  Section  of  the  Eorestry 
Division  of  the  Ministry  of  Agriculture,  Land,  and 
Marine  Resources  of  Trinidad  and  Tobago,  W.  1.  for 
granting  permission  to  conduct  this  research.  We 
thank  Paul  Resslar,  Mike  Moore,  and  Stephen 
Broadbridge  for  assistance  in  the  field,  and  G.  Ma- 
chado and  an  anonymous  reviewer  for  critically  re- 
viewing the  manuscript.  This  research  was  sup- 
ported by  grants  from  the  Virginia  Federation  of 
Independent  Colleges  (RKH),  Virginia  Wesleyan 
College  Faculty  Summer  Development  Fund 
(VRT),  and  the  Natural  Science  Undergraduate  Re- 
search Fund  at  Virginia  Wesleyan  College.  Speci- 
mens were  legally  collected  and  returned  to  the 
USA  under  export  permit  number  000541. 
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REVISITING  PARENTAL  CARE  IN  TRIAENONYCHID 
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ABSTRACT.  Based  on  a photo  published  in  a book  on  New  Zealand  arachnids,  I propose  here  that  the 
cases  of  maternal  care  described  by  Forster  in  1954  should  be  considered  as  paternal  care.  Maternal  care 
is  therefore  restricted  to  the  superfamily  Gonyleptoidea,  while  paternal  care  has  evolved  in  five  phylo- 
genetically  independent  lineages  of  Opiliones,  including  representatives  of  the  superfamilies  Travunioidea, 

Epedanoidea,  and  Gonyleptoidea. 

Keywords:  Evolution,  Karamea,  Laniatores,  Soerensenellinae 


In  1954,  Ray  Forster  published  a comprehensive 
study  on  New  Zealand  harvestmen  in  which  he  pro- 
vided a detailed  taxonomic  account  of  the  family 
Triaenonychidae  and  also  described  basic  aspects  of 
the  natural  history  of  some  species.  As  far  as  I 
know,  this  work  was  the  first  record  of  maternal 
care  in  the  order  Opiliones.  Based  on  field  and  lab- 
oratory observations,  the  author  stated  that  all  New 
Zealand  representatives  of  the  subfamily  Soeren- 
senellinae lay  small  groups  of  eggs  (n  = 10-20)  on 
the  undersurface  of  logs  or  rocks,  which  are  guard- 
ed by  the  female.  Some  additional  information  is 
presented:  “At  intervals  of  a few  days  or  a week 
further  eggs  are  deposited  so  that  in  some  cases  egg 
masses  of  some  60-100  eggs  may  be  found,  some 
of  which  are  hatching,  while  others  are  found  at  all 
stages,  often  including  newly  laid  eggs”  (Forster 
1954). 

There  are  several  differences  in  the  behavioral 
patterns  of  guarding  females  and  guarding  males  in 
harvestmen,  which  are  probably  a consequence  of 
the  different  selective  pressures  leading  to  the  evo- 
lution of  maternal  care  (via  natural  selection)  or  pa- 
ternal care  (probably  via  sexual  selection).  Perhaps 
the  most  striking  difference  is  that  females  care  for 
batches  containing  eggs  in  only  one  stage  of  em- 
bryonic development,  while  males  care  for  batches 
containing  eggs  in  several  stages  of  embryonic  de- 
velopment, likely  from  the  result  of  different  ovi- 
position  events  (Machado  et  al,  2004).  Therefore, 
the  behavioral  pattern  of  oviposition  described  for 
the  New  Zealand  Soerensenellinae  contrasts  with  all 
other  harvestman  species  that  present  maternal  care 
and  is  remarkably  similar  to  the  species  that  present 


paternal  care  (see  Machado  et  al.  2004).  Unfortu-  | 
nately  no  photograph  or  drawings  were  provided  in 
Forster’s  paper  and  no  voucher  specimens  were  1 
mentioned  for  the  behavioral  observations;  thus  it  i 
is  not  possible  to  examine  the  individuals  studied  j 
by  Forster  in  order  to  determine  the  identity  of  the  ! 
sex  that  provides  care. 

More  recently,  Ray  and  Lynn  Forster  published 
a book  called  “Spiders  of  New  Zealand  and  Their 
Worldwide  Kin”  (Forster  & Forster  1999),  which 
contains  a brief  description  of  the  general  biology  j 
of  the  New  Zealand  harvestmen,  mostly  based  on  ; 
the  data  previously  presented  in  his  paper  of  1954.  | 

The  book  provides  a color  photo  of  an  individual  ' 
of  Karamea  sp.  (Triaenonychidae,  Soerensenelli-  : 
nae)  guarding  an  egg-batch  (Figure  1).  This  photo  ‘ 
is  highly  informative  since  it  clearly  shows  that  the  I 
parental  individual  is  a male  and  not  a female.  ; 
Many  triaenonychid  males  are  easily  recognized  ! 
due  to  the  size  of  their  swollen  chelicerae  and,  in 
some  species,  also  to  the  shape  of  the  ocularium,  j 
which  bends  forwards  while  in  females  it  is  an  erect 
spine  (Lawrence  1937;  Maury  & Roig-Alsina 
1985).  Moreover,  it  is  also  possible  to  recognize  in 
the  photo  that  the  eggs  are  in  different  stages  of  I 
embryonic  development  (as  described  by  Forster  : 
1954),  which  is  congruent  with  the  multiple  ovi-  ' 
postions  observed  in  paternal  harvestmen.  Thus, 
Figure  1 provides  unequivocal  evidence  that  at  least 
in  this  species  of  the  genus  Karamea  the  guarding 
individuals  are  males.  However,  there  is  no  reason 
to  believe  that  this  case  is  an  exception  since  For- 
ster (1954)  clearly  states  that  all  New  Zealand  So-  | 
erensenellinae  show  the  same  reproductive  pattern.  | 
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Figure  1. — Male  of  the  triaenonychid  harvestman  Karamea  sp.  (Soerensenellinae)  caring  for  eggs  in 
different  embryonic  stages  (noted  by  the  difference  in  size  and  coloration)  under  a rotting  log  in  New 
Zealand.  Photo  by  Forster  & Forster  (1999),  reproduced  here  with  the  permission  of  the  University  of 
Otago  Press. 


Consequently,  paternal  care,  and  not  maternal  care, 
is  probably  the  rule  in  the  subfamily.  A final  piece 
of  information  that  can  be  extracted  from  the  photo, 
which  has  never  been  mentioned  by  Forster,  is  that 
the  debris  is  attached  to  the  eggs,  probably  by  the 
ovipositing  females.  This  behavior  has  been  previ- 
ously described  for  several  harvestman  species  of 
the  families  Cosmetidae  and  Gonyleptidae  that  pre- 
sent no  care  or  exclusive  maternal  care  (references 
in  Willemart  2001),  but  it  is  the  first  record  of  its 
existence  in  a paternal  species. 

Debate  about  the  existence  of  paternal  care  has 
been  commonplace  in  the  behavioral  literature  (see 
examples  in  Tallamy  2001),  but  misinterpretations 
about  the  sex  of  the  guarding  individuals  are  some- 
what rare.  Tallamy  et  al.  (2004)  recently  showed 
that,  with  the  assassin  bug  Atopozelus  pallens,  the 
females  and  not  the  males  are  responsible  for  egg 
protection.  Curiously,  like  the  case  of  triaenony- 
chids  reported  here,  the  sexual  dimorphism  is  quite 
evident  and  males  and  females  can  be  easily  rec- 
ognized in  the  field.  Another  interesting  case  of 
mistaken  parental  identity  is  found  in  giant  water 
bugs  (Heteroptera:  Belostomatidae)  in  which  males 
of  the  subfamily  Belostomatinae  brood  eggs  laid  by 
the  females  on  their  backs  (Smith  1997).  Since 
there  is  no  clear  sexual  dimorphism  among  belos- 
tomatines,  the  parental  behavior  was  originally  at- 
tributed to  females  (Dimmock  1887).  Surprisingly 
the  mistake  was  not  corrected  for  several  years 
(Slater  1899),  despite  the  fact  that  females  are  clear- 
ly unable  to  lay  eggs  on  their  own  dorsum. 

A putative  explanation  for  Forster’s  mistake  is 
that  he  was  influenced  by  the  widespread  occur- 
rence of  maternal  care  in  arthropods  and  the  total 
absence  of  paternal  care  in  arachnids  until  that  mo- 
ment. The  first  case  of  paternal  assistance  in  the 


arachnids  was  reported  only  at  the  end  of  the  1970s 
when  Rodriguez  & Guerrero  (1976)  described 
males  of  the  manaosbiid  harvestman  Zygopachylus 
albomarginis  Chamberlain  1925  guarding  eggs  and 
early  hatched  nymphs  inside  mud  nests  in  Panama. 
Even  if  we  take  arthropods  as  a whole,  the  number 
of  cases  of  paternal  care  in  the  literature  by  the 
1950s  was  low  (see  references  in  Tallamy  2001). 
On  the  other  hand,  maternal  care  has  been  reported 
as  early  as  the  18‘^  and  lO'*^  centuries  for  non-social 
insects  (e.g.,  Modeer  1764)  and  arachnids  (e.g.,  La- 
treille  1802). 

The  presence  of  paternal  care  in  the  New  Zealand 
triaenonychids  has  important  implications  for  the 
evolution  of  the  forms  of  parental  care  in  the  order 
Opiliones,  particularly  among  the  Laniatores.  Ma- 
ternal care  is  therefore  restricted  to  the  superfamily 
Gonyleptoidea,  occurring  in  the  families  Cosmeti- 
dae, Cranaidae,  Gonyleptidae,  and  Stygnopsidae 
(see  references  in  Machado  & Raimundo  2001;  Ma- 
chado & Warfel  2006).  The  first  real  case  of  ma- 
ternal assistance  in  harvestmen  belongs  to  the  gon- 
yleptid  Acanthopachylus  aculeatus  (Kirby  1818) 
from  Uruguay  (Capocasale  & Bruno-Trezza  1964). 
Paternal  care,  on  the  other  hand,  has  evolved  in  five 
phylogenetically  independent  lineages  of  Opiliones: 
once  in  Soerensenellinae  triaenonychids  (superfam- 
ily Travunioidea),  once  in  podoctids  (superfamily 
Epedanoidea),  once  in  assamiids,  and  at  least  twice 
in  gonyleptids  (superfamily  Gonyleptoidea)  (see 
references  in  Machado  et  al.  2004). 

I thank  Wendy  Harrex  from  the  Otago  University 
Press  for  giving  me  the  permission  to  reproduce  the 
photo  of  the  male  Karamea,  Adriano  B.  Kury  for 
identifying  the  sex  of  the  individual  in  Figure  1, 
Rogelio  Macias  Ordonez,  Jeffrey  W.  Shultz,  and 
two  anonymous  reviewers  for  comments  on  the 
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GENUS  SOCALCHEMMIS  (ARANEAE,  TENGELLIDAE) 

Norman  I.  Platnick:  American  Museum  of  Natural  History,  Central  Park  West  at 
79th  Street,  New  York,  New  York  10024  USA.  E-mail:  platnick@amnh.org 

Darrell  Ubick:  California  Academy  of  Sciences,  875  Howard  Street,  San  Francisco, 
California  94103  USA 

ABSTRACT.  A new  species,  Socalchemmis  arroyoseco,  described  from  Monterey  County,  California, 
is  clearly  not  a member  of  either  of  the  species  groups  currently  recognized  in  that  genus,  but  does  appear 
to  be  more  closely  related  to  those  species  groups  than  to  the  other  genera  in  the  Liocranoides  complex. 

Keywords!  Taxonomy,  North  America,  Liocranoides,  Anachemmis,  Titiotus,  California 


North  America  is  home  to  a distinctive  group  of 
large  hunting  spiders  with  a remarkable  character 
combination:  the  presence  of  three  tarsal  claws  and 
claw  tufts  (tufts  are  usually  found  only  in  two- 
clawed  taxa).  This  highly  unusual  combination  of 
features  has  historically  created  difficulties  both  in 
the  identification  and  phylogenetic  placement  of 
these  taxa  (Platnick  1999;  Platnick  & Ubick  2001, 
2005).  Four  genera  are  currently  recognized  in  this 
complex:  Liocranoides  Keyserling  1881  (in  the 
eastern  USA);  and  Titiotus  Simon  1897,  Anachem- 
mis Chamberlin  1919,  and  Socalchemmis  Platnick 
& Ubick  2001  (in  California  and  adjacent  states). 

We  report  here  on  a remarkable  new  species  re- 
cently collected  in  Monterey  County,  California, 
that  clearly  belongs  to  this  complex  but  is  not  ob- 
viously a member  of  any  of  these  four  genera.  It 
differs  from  the  eastern  species  of  Liocranoides  in 
having  an  elongated  median  apophysis  in  males  and 
lacking  an  elevated  epigynal  hood  in  females.  It  dif- 
fers from  the  western  genera  as  well.  Males  differ 
from  those  of  Titiotus  in  having  only  two  tibial 
apophyses,  from  those  of  Anachemmis  in  having  the 
more  dorsal  tibial  apophysis  of  males  large  and 
well-developed,  and  from  those  of  Socalchemmis  in 
lacking  a prolateral  extension  at  the  base  of  the  pal- 
pal embolus  that  results  in  a bipartite  appearance  of 
the  embolus.  Females  differ  from  those  of  all  three 
western  genera  in  lacking  a median  epigynal  sep- 
tum. 

The  question,  then,  is  what  the  closest  relatives 
of  the  new  species  might  be.  No  formal  cladistic 
analysis  of  generic  level  relationships  incorporating 


all  four  genera  has  been  conducted,  and  it  isn’t  ob- 
vious that  enough  morphological  characters  are 
available  to  answer  the  question  robustly.  However, 
multiple  features  of  the  male  palp  suggest  that  the 
new  species  is  more  closely  related  to  Socalchem- 
mis than  to  the  other  three  genera.  The  presence  of 
an  apical  retrolateral  tibial  apophysis  accompanied 
by  a subapical,  more  dorsally  situated  apophysis 
suggests  that  the  new  species  is  closer  to  Liocra- 
noides and  Socalchemmis  than  to  Anachemmis 
(males  of  which  have  only  a tiny  dorsal  apophysis) 
or  Titiotus  (males  of  which  have  multiple  apophy- 
ses, in  a rather  different  conformation).  In  addition, 
both  the  embolus  and  the  median  apophysis  are 
long  and  narrow  (quite  unlike  the  shorter  and  wider 
structures  typical  of  Liocranoides,  Anachemmis, 
and  Titiotus). 

Thus,  we  conclude  that  the  new  species  is  prob- 
ably closest  to  Socalchemmis.  Two  species  groups 
of  Socalchemmis  are  currently  recognized,  but  it  is 
clear  that  the  new  species  cannot  be  placed  in  either 
of  those  groups.  Pending  the  discovery  of  addition- 
al taxa  and  a detailed  cladistic  analysis  (hopefully 
including  molecular  data),  we  suggest  that  the  new 
species  probably  represents  the  sister  group  of  So- 
calchemmis, as  currently  constituted.  Given  the  ten- 
tative nature  of  this  conclusion,  it  seems  better  to 
expand  the  concept  of  Socalchemmis,  at  least  tem- 
porarily, by  including  the  new  species  as  a third 
species  group,  rather  than  to  create  a new  generic 
name  that  might  prove,  on  further  analysis,  to  be 
superfluous. 

The  new  species  is  an  outlier  geographically,  as 
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Figures  1-5. — Socalchemmis  arroyoseco  new  species:  1.  Left  male  palp,  prolateral  view;  2.  Left  male  palp, 
ventral  view;  3.  Left  male  palp,  retroiateral  view;  4.  Epigynum,  ventral  view;  5.  Epigynum,  dorsal  view. 


well;  most  Socalchemmis  species  occur  in  southern 
California  and  adjacent  parts  of  Arizona  and  Baja 
California  Norte.  The  new  species  is  from  the  same 
area  in  Monterey  County,  California  that  is  inhab- 
ited by  the  most  northern  of  the  previously  known 
species,  5*.  monterey  Platnick  and  Ubick  2001. 
Specimens  are  deposited  in  the  California  Academy 
of  Sciences,  San  Francisco  (CAS)  and  the  American 
Museum  of  Natural  History,  New  York  (AMNH). 


Family  Tengellidae  Dahl  1908 
Genus  Socalchemmis  Platnick  & Ubick  2001 

Type  species. — Anachemmis  doUchopus  Cham- 
berlin 1919  by  original  designation. 

Socalchemmis  arroyoseco  new  species 
Figs.  1-5 

Material  examined. — Holotype  male  and  allo- 
type female  taken  in  pitfall  traps  in  an  oak  forest  at 
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an  elevation  of  1,126  ft  [=  343  m]  at  Arroyo  Seco, 
jl  Indians  Road,  36°13.8'N,  121°29.5'W,  Monterey 
County,  California,  USA,  18  June-24  October 
2004,  D.  & S.  Ubick  (CAS). 

Other  material  examined:  USA:  California: 
Monterey  County:  1 $ , Indians  Road,  ca.  1 air  km 
SSW  Arroyo  Seco  Campground,  7 May  1995,  oak 
forest,  elev.  1,100  ft  [=  335  m],  D.  Ubick,  W.  Sa- 
vary  (AMNH);  2 S,  Arroyo  Seco,  Indians  Road, 
36°13.8'N,  121°29.5'W,  11  June-28  November 
2003,  pitfalls,  oak  forest,  elev.  1126  ft  [=  343  m], 
D.  & S.  Ubick  (AMNH);  1 6,  same  data,  18  June- 
24  October  2004,  D.  & S.  Ubick  (CAS);  2 6,  Ar- 
royo Seco,  The  Lakes,  36°13.9'N,  12r29.rw,  19 
August-11  November  2001,  pitfalls,  base  of  talus 
slope  in  oak-bay  forest,  elev.  ca.  1000  ft  [=  305 
m],  D.  Sl  S.  Ubick  (CAS). 

Etymology. — The  specific  name  is  a noun  in  ap- 
position taken  from  the  type  locality. 

Diagnosis. — The  sinuous,  dentate  embolus  of 
males  (Fig.  2),  and  the  arched  anterior  epigynal 
margin  of  females  (Fig.  4),  are  diagnostic. 

Description. — Male:  Total  length  4.5  mm.  Car- 
apace pale  yellow,  darkest  anteriorly;  abdomen  pale 
gray,  unpatterned;  femora  yellow,  more  distal  leg 
segments  grading  to  light  brown  on  metatarsi  and 
tarsi.  Leg  spination  typical  for  genus  except:  fem- 
ora: I pO-1-1;  II  pO-2-1;  III  r2-l-l;  IV  rO-M;  meta- 
tarsi: I pO-1-0,  rO-1-0;  II  pi- 1-0,  rO-1-0.  Embolus 
relatively  long,  twisted  at  about  half  its  length, 
bearing  distally  directed  denticle;  dorsal  tibial 
apophysis  directed  laterally,  smaller  than  ventral 
apophysis  (Figs.  1-3). 

Female:  Total  length  4.9  mm.  Coloration  as  in 

male.  Leg  spination  typical  for  genus  except:  fem- 
ora: I pO-Ll,  rO-1-1;  II  pO-2-1,  rl-1-1;  III  rO-2-1; 
IV  rO-0-1;  tibiae:  I dO-0-0,  pO-0-0,  rO-0-0;  II 


dO-0-0;  III  rO-1-1;  metatarsi:  I,  II  pO-0-0,  rO-0-0;  IV 
pO-1-2,  v3-3-lp.  Epigynum  without  medium  sep- 
tum, with  short  lateral  margins,  distinct  anterolat- 
eral margins,  and  arched  anterior  margin  (Figs.  4, 
5). 

Natural  history, — This  species  has  been  collect- 
ed at  three  sites,  two  along  Indians  Road  and  the 
third  just  south  of  Arroyo  Seco  Campground,  which 
enclose  an  area  of  only  about  1 km  in  diameter. 
Although  these  sites  are  near  the  Hastings  field  sta- 
tion, extensive  collecting  there  over  several  decades 
has  produced  no  Socalchemmis  specimens.  All 
three  of  the  inhabited  sites  are  densely  forested,  pri- 
marily by  oaks,  but  are  adjacent  to  open  canopy, 
formed  by  chaparral  at  Indians  Road  and  an  exten- 
sive talus  slope  at  the  campground  site.  The  single 
specimen  collected  by  hand  was  on  the  undersur- 
face of  a boulder  deeply  imbedded  in  porous  soil. 
The  specimens  from  pitfall  traps  suggest  a surface 
activity  in  summer  to  autumn,  whereas  the  hand- 
collected  female  was  taken  in  early  May. 

Distribution. — Known  only  from  the  vicinity  of 
Arroyo  Seco  in  Monterey  County,  California. 
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ABSTRACT*  A new  species  of  Erigonoplus,  E.  galophilus,  is  described  from  eastern  Crimea,  Ukraine. 
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The  linyphiid  spider  genus  Erigonoplus  Simon 
1884  currently  contains  19  species  (Platnick  2004). 
The  majority  of  these  are  rare  and  known  only  from 
single  specimens  (Dimitrov  2003;  Eskov  1986;  Es- 
kov  & Marusik  1997;  Miller  1971;  Millidge  1975; 
Millidge  1979;  Tanasevitch  1989;  Tanasevitch 
1990;  Thaler  1991;  Wunderlich  1995).  Species  of 
Erigonoplus  have  been  found  in  dry  warm  open 
places  where  they  hide  under  stones  or  at  the  base 
of  vegetation  (Eskov  1986;  Eskov  & Marusik  1997; 
Miller  1971;  Tanasevitch  1990;  Thaler  1991;  Wun- 
derlich 1995).  The  distribution  of  the  majority  of 
Erigonoplus  species  is  associated  with  the  Ancient- 
Mediterranean  region  from  Spain  to  Central  Asia, 
with  four  exceptions:  E.  globipes  (L.  Koch  1872) 
has  a Palaearctic  distribution;  E.  Justus  (O.  P.-Cam- 
bridge  1875)  occurs  in  Belgium;  and  E.  minaretifer 
Eskov  1986  and  E.  sibiricus  Eskov  & Marusik  1997 
occur  in  East  and  South  Siberia.  Recent  collecting 
in  eastern  Crimea,  Ukraine  has  revealed  a new  spe- 
cies of  this  genus,  which  is  here  described. 

The  materials  examined  for  this  study  are  depos- 
ited in  the  collection  of  Zoological  Museum  of 
Moscow  State  University  (ZMMU),  the  Zoological 
Department  of  Sumy  State  Teacher’s  Training  Uni- 
versity (SSTTU)  and  in  the  author’s  private  collec- 
tion (VGC).  The  following  abbreviations  were  uti- 
lized: E = embolus;  Em  = embolic  membrane;  M 
= membrane;  P = paracymbium;  Pt  = protegulum; 
PTA  = pedipalpal  tibial  apophysis;  R = radix;  St 
= subtegulum;  T = tegulum;  Tm  = position  of 
metatarsal  trichobothria;  TP  = radical  tailpiece. 

TAXONOMY 

Family  Linyphiidae  Blackwell  1859 
Genus  Erigonoplus  Simon  1884 

Type  species. — Erigone  inclara  Simon  1881. 

Remarks. — Species  of  Erigonoplus  are  generally 
small  spiders  with  a total  length  of  usually  1.2-1. 8 
mm,  but  one  species  {E.  simplex  Millidge  1979)  is 


2.45  mm;  palpal  tibia  with  3 apophyses,  dorso-lat- 
eral,  dorsal,  and  lateral,  the  latter  with  a single  tri- 
chobothrium.  The  embolic  division  has  a strongly 
curved  radix  which  has  a large  section  turned  aside 
from  the  body  axis  and  which  ends  with  a complex, 
strongly  sclerotized  distal  piece.  The  male  carapace 
varies  from  no  elaboration  or  extension  of  the  ce- 
phalic region  [E.  inclarus  (Simon  1881),  E.  inspi- 
nosus  Wunderlich  1995,  E.  nobilis  Thaler  1991,  E. 
setosus  Wunderlich  1995  and  E.  simplex]  to  those 
forms  with  a strongly  raised  cephalic  region  {E. 
castellanus  (O.  P,-Cambridge  1875),  E.  globipes,  E. 
jarmilae  (Miller  1943),  E.  Justus,  E.  kirghizicus 
Tanasevitch  1989,  E.  minaretifer,  E.  nigrocaeruleus 
(Simon  1881),  E.  sibiricus  and  E.  turriger  (Simon 
1881)].  The  male  femur  I either  lacks  setae  {E.  in- 
spinosus)  or  bears  a row  of  stout  spines  on  its  an- 
terior surface.  The  tibial  spinal  formula  varies  from 
0:0:0:0  (E.  minaretifer  and  E.  sibiricus)  to  2:2: 1:1 
{E.  castellanus,  E.  inspinosus,  E.  simplex)  with  the 
majority  of  species  having  a tibial  spinal  formula 
of  1:1: 1:1.  The  abdomen  of  many  species  is  coria- 
ceous or  has  a poorly  delimited  scutum  {E.  minar- 
etifer). 

Erigonoplus  galophilus  new  species 
Figs.  1-5,  8-11 

Material  examined. — Holotype  male,  allotype 
female,  bank  of  Baracol  salt  lake,  12  km  WSW  of 
Pheodosia,  eastern  Crimea,  Ukraine,  45°00'N, 
32Y4'E,  27  April  2003,  V.  Gnelitsa  (ZMMU).  Par- 
atypes:  5 males,  4 females,  same  data  (SSTU);  1 
male,  1 female,  same  data  (VGC);  1 female,  same 
data  except  16  October  2003  (VGC). 

Diagnosis. — Erigonoplus  galophilus  appears  to 
be  most  similar  to  E.  spinifemuralis  Dimitrow  2003 
based  upon  the  morphology  of  the  palp  (see  Figs. 
6,  7 for  comparative  figures).  Males  of  E.  galophi- 
lus differ  from  other  Erigonoplus  species  by  the 
tibial  spine  formula  of  0: 1 : 1 : 1 ; the  stout  ventral 
spines  and  their  location  on  femur  I;  the  shape  of 
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Figures  1-5. — Erigonoplus  galophilus  new  species:  1.  Left  palp,  ectal;  2.  Left  palp,  ventral;  3.  Left 
palp,  mesal;  4.  Left  palpal  tibia,  dorsal;  5.  Male  femur  I,  lateral.  Scale  lines  = 0.1  mm. 


palpal  tibia  and  the  configuration  of  the  palp  par- 
ticularly by  the  shape  and  proportions  of  radix  and 
radical  tailpiece  as  well  as  the  form  of  distal  part 
of  embolic  division.  Females  differ  from  other  spe- 
cies of  Erigonoplus  by  the  wide  epigynum  with  nar- 
row longitudinal  partition  reaching  the  center  of  the 
epigynum. 


Description, — Male:  Total  length  1.47;  carapace 
(Fig.  10,  11)  yellow-gray;  length  0.62;  width  0.53; 
sternum:  length  0.40;  width  0.38;  covered  with  scat- 
tered long  thin  setae;  eyes:  width  between  the  pos- 
terior median  eyes  is  twice  the  PME  diameter.  Leg 
lengths:  leg  I:  femur  0.52,  patella  0.17,  tibia  0.43, 
metatarsus  0.42,  tarsus  0.29;  leg  II:  femur  0.48,  pa- 
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10,  11 


Figures  6-11, — 6,  7.  Erigonoplus  spinifemuralis  (from  Dimitrov  2003):  6.  Right  palp,  ectal;  7.  Right 
palp,  mesal.  8 — 11.  Erigonoplus  galophilus  new  species:  8.  Epigynum,  ventral;  9.  Vulva;  10.  Male  cara- 
pace, lateral;  11.  Male  carapace,  dorsal.  Scale  lines  = 0.1  mm. 


tella  0.17,  tibia  0,38,  metatarsus  0.42,  tarsus  0.27; 
leg  III:  femur  0.43,  patella  0.15,  tibia  0.31,  meta- 
tarsus 0.32,  tarsus  leg  IV:  femur  0,59,  patella 
0.18,  tibia  0.50,  metatarsus  0.48,  tarsus  0.29;  femur 
I ventrally  with  strong  setae  (Fig.  5);  tibial  spines 
0:1: 1:1;  Tml  0.45;  TmlV  absent.  Abdomen:  black 
with  two  brown  chitinous  sigillae;  covered  with 
long  setae.  Palp  (Figs.  1-3):  radix  with  large  tail- 
piece and  massive  heavy  scierotized  curved  distal 
part,  embolus  short  and  barely  visible,  a wide  em- 
bolic membrane  with  strongly  scierotized  outer 
margin;  palpal  tibia  (Fig.  4)  with  3 apophyses. 

Female:  Total  length  1.61;  carapace  dark  brown, 
length  0.59;  width  0.53;  sternum:  length  1.32;  width 


1.10;  dark  brown;  eyes:  posterior  median  eyes  are 
one  diameter  PME  apart.  Legs:  leg  I:  femur  0.50, 
patella  0.17,  tibia  0.42,  metatarsus  0.36,  tarsus  0.27; 
leg  II:  femur  0.45,  patella  0.17,  tibia  0.36,  metatar- 
sus 0.34,  tarsus  0.27;  leg  III:  femur  0.41,  patella 
0.17,  tibia  0.30,  metatarsus  0.31,  tarsus  0.24;  leg 
IV:  femur  0.59,  patella  0.17,  tibia  0,48,  metatarsus 
0.42,  tarsus  0.28;  tibial  spines  1:1: 1:1;  Tml  0.46; 
TmlV  absent.  Abdomen:  black  v/ithout  chitinous 
sigillae.  Epigynum  (Fig.  8)  3.5  times  broader  than 
long,  narrow  central  part  with  parallel  margins 
curved  aside  in  the  hind  pieces  nearly  at  the  center 
of  epigynum,  vulva  (Fig.  9). 

Ecology* — The  specimens  were  all  collected  us- 
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ing  a hand-held  suction  sampler  in  detritus  and  on 
the  soil  within  the  strip  of  Salicornia  on  the  banks 
of  the  salt  lake. 

I would  like  to  thank  Dr  Christo  Deltshev  (Sofia, 
Bulgaria)  for  making  some  important  comments  on 
a version  of  the  manuscript. 
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